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Saves $500,000 a Year 
How to Design Heat 


Cool 





‘‘Mill Water’’ Piping System 
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Air Conditio 





WORTHINGTON 


This is our new corporate face...a new symbol of our classic Worthington “wings.’”’ This new 
mark is much easier to see and attracts more attention. But it still represents the qualities and values 
which have made Worthington and Worthington products outstanding in performance, reliable in opera- 
tion, trusted in every market place in the world. 

This mark is by no means the only change at Worthington. There are many new air conditioning and 
refrigeration products and developments coming. You can expect brand-new improvements...brand-new, 
yet backed by the skills and experience of a leader in the air conditioning industry. These products will 
make news and they will be copied. We know that and expect it. It is part of the record of leadership that 
has been associated with Worthington for over 118 years. Worthington Corporation, Air Conditioning 
and Refrigeration Division, Harrison, N.J. In Canada: Worthington (Canada) Ltd., Brantford, Ontario. 


NEW sales organization...serves 
both direct and distributor sales, 
is geared to customer needs. 


NEW decentralized divisions fea- 
ture integral application, manu- 
facturing and engineering units. 








NEW emphasis on research... 10 
laboratories keep Worthington in 
leading product-market position. 


NEW products and lines .. . in- 
clude many additions to broad 
lines of power service equipment. 





- Regulate draft 


ACCORDING TO 


BOILER REQUIREMENTS 


/ 


Mis 


Remote motor 
controller changes 
fan speed from full 
to 50% reduction 


Select the exact amount of draft needed for optimum 
boiler performance with this 11-step controller for single 
phase motors.* This controller can be conveniently lo- 
cated anywhere in the boiler room. Provided as stand- 
ard equipment with a DeBOTHEZAT Induced Draft 
Bifurcator Fans, the motor speed controller keeps draft 


in pace with fluctuating boiler loads to conserve fuel. 


Space-saving Induced Draft Bifurcators, with 12” 
through 36” fan wheel diameters, are available for high 
pressure boilers delivering up to 60,000 pounds of 
steam per hour and low pressure boilers delivering up 


to 190.000 EDR. 


*9.step controller for 3-phase motors also available, 


ster et De Bothezat FANS 


_ SWEET’S 
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parties chan | EAST MOLINE, ILLINOIS 
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IN CANADA: Represented by DOUGLAS ENGINEERING CO., Ltd., Toronto © Montreal 
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Here’s proof of standard wrought iron’s piping longevity . . .~ 
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29 years 
ICE RINK BRINE PIPING a 
42 years is 
UNDERGROUND 7) 
t 
rr aad 
35 years 


STEAM CONDENSATE LINE 


34 years 
HOT WATER LINE 


ya ‘| 
\ 30 years 





SALT.WATER PIPING 


Over 250,000 fibers of glasslike iron silicate guard each cross-sectional square inch of wrought iron pipe against corrosion 


Now—4-D Wrought Iron Pipe assures even longer service life 


There’s a practical, fool-proof way to evaluate a piping 
material’s potential in corrosive service: check its per- 
formance under actual field conditions. 

The photo above shows how standard wrought iron 
pipe measures up when this service-life yardstick is 


applied. Here you see actual samples taken from wrought 


iron pipe installations in a variety of corrosive services. 
Some of these sections came from buildings that were 
being torn down. Some were cut from in-use installa- 
tions by our laboratory staff. They tell a convincing 
story of piping longevity. 

Now, new 4-D Wrought Iron is available to further 


augment the qualities of standard wrought iron, known 
for decades as the optimum in corrosion resistance. And 
increased corrosion resistance, improved mechanical and 
physcial properties and greater uniformity widen the 
gap between 4-D Wrought Iron and ferrous substitutes. 
In-service and comparative laboratory tests support 
this conclusively. 

Ask the Byers representative to relate the advantages 
of new 4-D Wrought Iron to your corrosive applica- 
tions. And write us for new 4-D Wrought Iron literature 
and test data. A. M. Byers Company, Clark Building, 
Pittsburgh 22, Pennsylvania. 


BYERS 4-D WROUGHT IRON 


SB TUBULAR AND FLAT ROLLED PRODUCTS 


ALSO AMBALLOY ELECTRIC FURNACE STEELS AND PVC PIPE AND SHEET 
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How Much Steam Should a Steam Trap Trap? 


. +. some answers to commonly asked questions 
about the primary job of a steam trap 


You don’t need a doctor’s degree in 
thermodynamics to answer the ques- 
tion at the top of this page. Natu- 
rally, a steam trap should trap all 
the steam. 

Unfortunately for you, the prob- 
lem isn’t quite that simple. After all, 
a shut off valve would trap all the 
steam ... and condensate, and air, 
and carbon dioxide as well. 

So we'd better amend the answer 
to the question this way: A steam 
trap should trap all the steam but 
must remove condensate, air and 
carbon dioxide as rapidly as they 
accumulate. 

With this established, let’s take a 
closer look at what’s involved: 


A Steam Trap Should Trap 
All The Steam 


It you’ve had experience with sev- 
eral different makes of traps, you 
already know that some trap steam 
better than others. The operating 
principle of the trap is what makes 
the difference. We like to talk about 
it because Armstrong traps are de- 
signed so that no steam can get to 
the orifice. The valve is always water 
sealed. Result: More efficient steam 
utilization, lower fuel costs. 


A Steam Trap Should 
Remove Condensate 


All traps remove condensate—after 
a fashion. For maximum efficiency 
in the unit being drained, though, 
the trick is to get it out without 
waiting for it to cool and without 
leaking steam. 

Armstrong’s water sealed valve 
takes care of steam leakage. The 
inverted bucket operating principle 
opens the trap for water regardless 
of its temperature. This means you 
get the condensate out as quickly 
as it accumulates. Result: Higher 
temperatures and better heat transfer 
in steam heated units. 


A Steam Trap Should 
Remove Air and CO, 


Part and parcel of the condensate 
removal problem is removal of air 
as well as oxygen and carbon diox- 
ide—two real troublemakers. Air 
tends to reduce operating temper- 
atures and interfere with heat trans- 
fer. CO, goes into solution to form 


6 





Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 
age pulls valve open. Air is dis- 
charged along with condensate. 





HERE’S THE STEAM TRAP DESIGN THAT GETS RID 
OF CONDENSATE AND AIR WITHOUT STEAM LOSS 


STEAM 


BB convensate 


Trap closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 








corrosive carbonic acid which, for 
example, can eat unit heater tubes. 
O, aggravates the situation. Believe 
it or not, but all traps don’t prop- 
erly remove air and COQ,. 


By now, you’ve probably guessed 
that Armstrong traps do remove air 
and CO,. Armstrong design (see il- 
lustration) provides continuous 
venting of air and CO,. By opening 
suddenly, the Armstrong trap cre- 
ates a momentary pressure drop to 
“pump” the air down to be vented. 
Result: Higher temperatures, faster 
heat-up, better heat transfer and re- 
duced corrosion. 

Note: When required, specially 
sized air vents are furnished. For fast 
heat-up of low pressure on-and-off 
units, Armstrong provides open float 
and thermostatic air vent traps. 


What’s the Final Answer? 


Summing it all up, you’ll get the 
best service from steam heated units 
that are equipped with traps de- 
signed to trap all the steam and re- 
move air and condensate as quickly 
as it accumulates. In our prejudiced 
viewpoint, this means Armstrong 
traps. More important are the sev- 
eral thousand users of Armstrong 
traps who have proved the point. 


Before you make up your mind, 
though, consider the minimum main- 
tenance requirements of Armstrong 
traps .. . and the convenient assist- 
ance your local Armstrong Repre- 
sentative provides. These are im- 
portant plus values. 


Put Up or Shut Up 
We're so confident that we “put 
up’’. Armstrong traps are uncondi- 
tionally guaranteed to satisfy. So 
you can find out for yourself with 
practically no risk. If you’re not 
completely satisfied with the way 
they do their job, you can get your 
money back. 
* + + 


The 44-page Armstrong Steam Trap 
book goes into greater detail on 
these and other Armstrong features. 
It also discusses trap selection, in- 
stallation and maintenance. Ask 
your Armstrong Representative for 
a copy or write 


Armstrong Machine Works 
8743 Maple Street 
Three Rivers, Michigan 


ARMSTRONG 


STEAM TRAPS 
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“Buffalo” Close-Coupled Pumps are available in six models: 1” to 6” sizes; 5 to 1100 gpm; 
up to 360 ft. head (290-300 gpm). 


BIG PUMP PERFORMANCE 


IN A SMALL SPACE! 


“BUFFALO” CLOSE-COUPLED PUMPS 
Compact, rugged “Buffalo” Close-Coupled Single Suction 
Pumps are designed for clear water services (including 
chilled water) where space is at a premium. Check these 
many advantages: 

@ Easy To Install Permanently aligned shafts 
and adjustable discharge angle afford maximum 
flexibility in mounting and piping. 

Easy and Economical To Service — Remov- 
able side plates give quick access to rotors. Inter- 
changeability of parts means lower inventory costs. 
Peak Performance and Dependability 

Quality materials and quality manufacturing assure 


the famous “Buffalo” efficiency and long mainten- 
ance-free life. Sturdy construction features include 
deep stuffing boxes, integrally-cast with the rigid 
casings — statically and hydraulically balanced 
impellers to provide smooth operation extended 
motor shafts designed for extreme strength. 


For maximum pump performance in a minimum of space 
your wisest choice is “Buffalo” Close-Coupled Pumps. For 
full information call your “Buffalo” representative, o1 
write for Bulletin 975-F. 


All “Buffalo” Pumps bring you the “Q” Factor — the 
built-in Ql ALITY that provides trouble-free satisfaction 


and long life. 


BUFFALO PUMPS 


Division of Buffalo Forge Company 


171 MORTIMER STREET « 


Canada Pumps, Ltd., Kitchener, Ont. 


A BETTER CENTRIFUGAL PUMP 
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BUFFALO, NEW YORK 


Sales Representatives in all Principal Cities 


FOR EVERY LIQUID 
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.. featuring flat 
radial blade wheels 


THREE WHEEL TYPES 
FOR RUGGED 
PERFORMANCE 


Because of the varied demands of industry, three 
wheel types are offered to provide optimum per- 
formance for virtually any type application. 


LS Type—designed for coarse materials and abra- 
sive particles . . . ideal for sticky, heavy or abrasive 
dust problems. . . extremely easy to clean. . . also 
for corrosive or heavy fumes . . . for temperatures 


to 800° F. 
RIM TYPE 


RIM Type—used in similar applications to LS Type, 
and comparable in performance. . . for higher tem- 
peratures, RIM Wheels are available for operation 
to 1000° F. 


LM Type—high efficiency design, ideal for industrial 
process systems involving smoke, gases, or air con- 
taining small quantities of fine dust . . . provides 
efficient fume removal . . . for operation to 800° F. 


A packaged industrial fan is also available, in sizes 
141 through 361. Economically designed, it features 
one-man motor installation and removal. 


Write for details in LM TYPE 


Bulletins 585, 586 


THE NEW YORK BLOWER COMPANY 





Sales Offices: 3149 South Shields Avenue + Chicago 16 








AailAlH 
Custom MSMade 


SQUARE and RECTANGULAR 


AIR DIFFUSERS 


C=) 


high velocity units « rere louvers 
air diffusers ¢ filters ¢ exhausters 








Sold exclusively by representatives for: 


AIR DEVICES INC. 


185 MADISON AVENUE, NEW YORK 16, WN. Y. 











Custom made in unlimited air patterns, AGITAIR square 
and rectangular air diffusers suit all job conditions... 
blend perfectly with any interior design. 

These AGITAIR diffusers need not be centrally 
located. They assure draftless, noiseless, equalized air 
distribution from any location in the ceiling or side wall. 


Write for Catalog R107 for complete data 
on these Agitair Diffusers 
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QUIT SMOKING!” 





Smoking costs too much. It’s a sure sign fuel is 
being wasted ... that burner and boiler are losing 
efficiency ...that profits are going up with the 
smoke. But you can do something about it! Install 
a GENERAL CONTROLS DRAFT 
CONTROL SYSTEM. 

Goes in easily and inexpensively with any type 
boiler...any type fuel. Pays for itself over and over 





again through the years by cutting fuel waste... 
saves as much as 25% on fuel cost as well as saving 
on manpower. Not least, think of the plant and 


city-area good will you'll create with effective 


smoke control. 

Call in the GENERAL CONTROLS MAN in your area 
to check out a draft control system for your plant 
now. The sooner, the better your long-range profit 


picture will look. 


HOW TO IMPROVE 
YOUR BOILER EFFICIENCY: 


A DRAFT PROGRAM CONTROL: start-up, shut-down, sets 
damper for any firing rate, Fast, accurate...senses 
atmospheric changes. 


B DRAFT INDICATOR: provides continuous visual read- 
ings of draft conditions in combustion chamber 
and/or stack. 

C FLUE GAS TEMPERATURE INDICATOR: shows boiler 
efficiency by indicating excessive heat loss. 

D STEAM PRESSURE INDICATING CONTROLLER: indicates 
boiler pressure on main instrument panel, and 
gives accurate on-off, or proportioning control. 

E ACTUATOR: operates stack damper to maintain 
constant combustion chamber draft. 


A draft control system like this is worth money 
in the bank to you. Get the full facts today from 


is GENERAL 
CE CONTROLS 


Glendale, Calif. « Skokie, Ill. * Guelph, Ontario, Canada 


2 factory branch offices serving the United States and Canada 
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G. D. Searle & Co. selects 
ALLEN-BRADLEY 

AIR BREAK 

HIGH VOLTAGE STARTERS 


for its air-conditioning system 


Here’s the most modern—and most rugged—high voltage starter built 
today! Its simple solenoid, air break contactor—with only ONE moving 
part—-virtually guarantees long life and trouble free operation. This same 
basic design has been used on all Allen-Bradley low voltage starters. . . 
and is the outstanding reason for their world-wide success and popularity. 


Also, using the double break, silver alloy contacts—a standard feature on 
all A-B motor control—service inspection two or three times a year is all 
that is necessary. All A-B high voltage starters have permanently accurate 
thermal overload relays to protect against motor burnouts, and all are 
equipped with current limiting fuses. 








The latest air-conditioning in- 

stallation at G. D. Searle uses Allen-Bradley high voltage starters are available in a complete line for all 
this A-B Bulletin 1159 air break, types of service—including reversing and plugging—in ratings up to 
across-the-line starter for 4160- 1500 hp, 2300 v; 2500 hp, 4600 v. For complete information, send for 
volt, 200-ton compressor motor. Publication 6080, today. 








Here are two Allen-Bradley Bulletin 952 reduced voltage auto-trans- many years ago prior to the introduction of Allen-Bradley's new air 
former starters operating 4160-volt, 200-ton compressor motors. break contactor. Oil-immersed starters require more attention but 
These starters, using oil-immersed contactors, were put into service provide good service where frequent starting is not required. 


jf Y\ 
A LLEN -BRADLEY rt 2, Miro 
1335 S. First St., Milwaukee 4, Wis. 
. “ In Canada: 


> ~. > 
7 QUALITY eS Allen-Bradley Canada Ltd., Galt, Ont 


MOTOR CONTROL 
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WAGNER ELECTRIC MOTORS...THE CHOICE OF LEADERS IN INDUSTRY 


as 


. ==s 


> 


want 
low-cost, 
low-current 


for your 


MOTORS? Specify Wagner Increment 
Motor-Starter Combinations 


Part-winding starting is the simple, inexpensive way to limit the 
inrush of starting current in squirrel-cage motors up to 500 hors« 
power—and only the Wagner Increment Motor-Starter Combination 
gives you all these advantages 
LOW FIRST COST—Uses a standard Wagner Motor and a part-winding 
starter—no need for auto-transformers or resistors 
EASE OF INSTALLATION—Starter is compact and relatively light in 
weight, connections are simple and easy to make 
MINIMUM MAINTENANCE T he Wagner Motor requires only regular 
inspection, cleaning and lubrication—the starter needs very littl 
attention 
APPROVED BY POWER COMPANIES— Meets al! polyr hase motor start 
ing requirements of AEIC—~EEI—~NEMA~—reduces voltage fluctuation 
—does not open the line during the starting period 
PROVED IN SERVICE—Wagner pioneered this Mortor-Starter Combi 
nation—has been furnishing it for more than 18 years—its steadily 
increasing popularity is proof of its efficiency and dependability 
Why not take a look at Wagner Increment Motor-Starter Combina 
tion in operation? Ask your nearby Wagner Sales Engineer to show 
you an installation in your area. See how it works—judge for yourself 
and let him help you select the combination that meets your require 
ments. Just call the nearest of our 32 branch offices, or write for 
Type RP polyphase motor— Bulletins MU-128 and MU-195 
in ratings to 500 hp. with 


increment t tarter. : i 
crement type starte Wagner Electric @rporation 


6370 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


wees8es BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ELECTRIC MOTORS +» TRANSFORMERS + INDUSTRIAL BRAKES +« AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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International Arrival and Airline Wing Buildings, New York International Airport. The Port of New 
York Authority, owner, operator, and engineer. Skidmore, Owings & Merrill, architects; Cauldwell 
Wingate Co., general contractor; Eugene J. Brandt & Co., Inc., mechanical contractor, all of New York. 


World’s Largest Pneumatic Transmission System 
Keeps Huge Terminal at Its Air Conditioned Best 


Dominating the vast $150 million Terminal City being built 
at New York International Airport is the new International 
Arrival Building. With its adjoining Airline Wing Buildings, 
the structure is 11 city blocks long, contains nearly 700,000 
sq. ft. of space! By 1965, it is expected to handle over two 
million overseas passengers per year. 

Passenger comfort is on a big scale, too. For example, a 
specially engineered Johnson Pneumatic Temperature Control 
System directs 70 heating and air conditioning systems supply- 
ing over one-half million cubic feet of conditioned air per minute. 
Forty-four of these serve Port Authority areas. The others 
supply spaces leased by foreign airlines. 

Nearly 70 miles of compressed air piping connect the Johnson 
pneumatic thermostats, valves and other controls. Utilizing the 
world’s largest pneumatic transmission system, a Johnson Con- 
trol Center permits Port Authority personnel to supervise their 
44 air conditioning systems, check and record room tempera- 
tures and make key adjustments—all from a single master panel! 
Results: an ideal indoor climate for travelers, maximum pro- 
ductivity for building personnel and major savings on heating 
and cooling costs. 

This spacious terminal is one of tens of thousands of fine 
buildings that are equipped with Johnson Pneumatic Controls. 
Why not give your clients the same benefits? For immediate help 
Johnson Thermostats keep all points of the building os comfortable With any temperature control problem, call a nearby Johnson 
or oecmer kat cilicrana Neres Passengers poss through customs with engineer, Johnson Service Company, Milwaukee 1, Wisconsin. 

105 Direct Branch Offices. 


JOHNSON -; CONTROL 


SYSTEMS 





PNEUMATIC 
DESIGN * MANUFACTURE + INSTALLATION + SINCE 1885 


TEMPERATURE CONTROL SYSTEMS FOR SCHOOLS, OFFICES, FACTORIES, STORES, HOSPITALS, HOTELS, PUBLIC BUILDINGS 
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something great 
has happened to steam lines.. 
.. the improved 


GUN-PAKT EXPANSION JOINT 





With the many types of expansion joints available 
today for steam lines, it’s important for engineers 
to “know their joints’’ when making a choice. 
Engineers know that Gun-Pakt maintenance costs 
have always been exceptionally low. 


NOW ... with the new Yarway Type W Gun-Pakt 
expansion joint you have these important added 
advantages — 
CONVENIENCE— improved angle of packing guns 
makes them more accessible, thus reducing main- 
tenance costs. 


INCREASED STRENGTH—- thanks to new one- 


ae piece integral body and gland. 
stallation of 37 LOWER MAINTENANCI new packing gun 
Peki + er design permits injection of special plastic packing 
Joints at a Mid-West directly into packing space under full steam pressure, 
State institution No need for costly shut-downs for repacking. 


Now is the time to find out more about Gun-Pakt 
Details of new joints. Write for Yarway Bulletin EJ-1916, 
packing gun arrangement 
on Gun-Pakt Joints i rep 
YARNALL-WARING COMPANY 
107 Mermaid Avenue, Philadelphia 18, Pa. 


PACKING Branch Offices in Principal Cities 


\'7.\'@l WITH CONFIDENCE 





MULTI-VENT 


Muiti-Vent will handle the air distribution in over 70% 


low velocity air diffusers of Kaiser Center's office building, the largest west 


of the Mississippi, scheduled for completion late in 1959. 


specified for the West's Multi-Vent is the ideal air diffuser for office space 


because it need never be moved, or even adjusted when 
partitions are relocated. Distributing air at low velocities by 

largest office building gentle pressure displacement, Multi-Vent provides truly 
sightless, soundless, imperceptible air conditioning 
comfort, unmatched by any other diffuser. 


Multi-Vent panels, adjustable valves and flexible duct 
connections are concealed in metal pan ceilings because 
standard perforated pans (with acoustic pads removed) 
serve as diffuser plates. Panels (with diffuser plate) 
install flush in plaster and fiber ceilings. 


, Oakland, 
San Francisco 
Deane sa jates, San Fi 
Company, Oakland 





a? 


Recent Multi-Vent Installations Coast to Coast 


Banker's Trust, New York City 
Baptist Tabernacle, Atlanta 


Boeing Airplane Co., Seattle TH E PYLE- NATIONAL Com PANY 


Ford Motor Co., 21 Buildings 
Graybar Electric, Illinois 

Inland Steel Building, Chicago M U LT -VE NT DIVI Ss ION 
Poachers get owe WHERE QUALITY IS TRADITIONAL 


Parke Davis Bidg. 64, Detroit 
Procter & Gamble Tech. Center, Cincinnati 1373 N. Kostner Avenue, Chicago 51, Illinois 


Write for detailed literature. 


Prudential Insurance Co., Newark 
Travelers Insurance Co., Hartford SALES AGENTS IN PRINCIPAL CITIES OF THE UNITED STATES AND CANADA 
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refrigerants 


Just completed ...a spanking-new plant at Institute, 
West Virginia, built by Union Carbide Chemicals Com- 
pany to supply 50 million pounds of fluorocarbons a 
year! That means new UCON Refrigerants are avail- 
able now... bringing you all the advantages of the 
nation’s newest refrigerants. You'll get... 


UNSURPASSED QUALITY, meeting the strictest refrigeration 
and air conditioning industry standards for dryness and 
purity. 

NEW PERSONALIZED SERVICE from technically-trained rep- 
resentatives—the UCON Refrigerants service force is 
the largest in the country. 


ON-TIME DELIVERY from the largest network of distribu- 
tion points serving the refrigeration and air condition- 
ing industries. 


FULL CHOICE OF UNIT SIZES. Meet your quantity needs 
with UCON Refrigerants supplied in standard-sized 


units. 


TO GET FULL DATA ON UCON Refrigerants now, see your 
wholesaler, or write: UCON Refrigerants, Union Car 
bide Chemicals Company, 30 East 42nd Street, New 
York 17, N. Y. Call, write or wire us any time! Atten 
tion, Dept. F-12 


“Ucon” and “Union Carbide” are registered 
trade marks of Union Carbide Corporatio 
SS SR SRE fe 
These 5 UCON Brand Refrigerants will meet your 
refrigeration and air conditioning needs 
UCON Refrigerant 11 Trichloromonofiuoromethane 
UCON Refrigerant 12 Dichlorodifiuoromethane 
UCON Refrigerant 22 Monochlorodifiuoromethane 
UCON Refrigerant 113 Trichivrotriflu thane 
UCON Refrigerant 114 Dichlorotetrafiuoroethane 


Ucon 


refrigerants 


uy 
*» . " - 
fhe i 
Ye . eed 


UNION CARBIDE CHEMICALS COMPANY Division of Union Carbide Corporation 
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Cut, form, hammer (ss) Galvanized Steel Sheets 
—the zinc stays on 


These are the galvanized steel sheets these sheets—no zinc flakes off the steel. Pride 
that take the sharp bends you see in the best- in your workmanship should be backed by the 
made ductwork. They’re USS Galvanized Steel best of materials. 

Sheets—strong, yet easy to form. USS Galvan- Why not make your ductwork with top-qual- 
ized Steel Sheets stay protected because the zinc ity steel—use USS Galvanized Steel Sheets. 
stays on. Cut, form, roll, hammer, lock-seam USS is a registered trademark 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Steei—San Francisco 
s 
Tennessee Coal & iron—Fairfield, Alabama U t d St t St | 
American Stee! & Wire—Cleveland ni e a e S e e 
United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


Q 
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There are good reasons why these leaders 





Here's just a partial list: 


Metromatic Mfg. Co., Inc. 
Montag Stove & Furnace Works 
Morrison Steel Products, Inc. 
Mortemp Division 


The Norwalk 
Airconditioning Corp. 


Reznor Manufacturing Company 
Roberts-Gordon Appliance Corp. 
Tuck-Aire Furnace Company 
Williams Furnace Co. 


The XXTH Century Heating & 
Ventilating Co. 


American Furnace Company 
Auburn Burner Company 


Bonair Division 
Peerless Products Company 


Toridheet Division 
Cleveland Steel Products Corp. 


Columbia Specialty Co., Inc. 
Eckhart Mfg. Co., Inc. 
Electric Furnace-Man, Inc. 


General Automatic Products 
Corporation 


E. D. Goodfellow Co., Inc. 
Gordon Enterprises 


harkin Coils, Inc. 


look to LAU= 


THE BIG WHEEL 


in air moving 


Engineering advances such as Preslok® construction and 
Electro-Wheel Blowers. Delivery —quick and sure. Com- 
petitive prices. Talk to any of our customers and you'll 
find they have good reasons for calling Lau to help 
them move air. Maybe that’s why we’ve grown each year 
until we sell more blowers and components than any 
other manufacturer. And isn’t that a pretty good reason 
for seeing Lau about your air moving problems? 
Lau Blower Company, 2027 Home Ave., Dayton 17, Ohio. 
OTHER PLANTs at Irwindale, Calif., and Kitchener, Ont. 


Leaders look to these Lau Sales-Engineers for on-the-spot help ..«-« 


Kansas City 14, Missouri 
d Charles L. Sigman 

9 Byfield Lane 8906 Holly Avenue 
Denver 2, Colorado Irwindale, California 
Ben T. Clark G. R. Mergenthaler 

1421 Court Place 15601 Arrow Highway 
Elmwood Park 35, Illinois Prairie Village 15, Kansas 
William J. Lohrey fictor Stewart 

2047 77th Avenue 7112 Buena Vista 


Cincinnati 30, Ohio 
Don G. Jensen 

6422 Glade Avenue 
Cleveland 24, Ohio 
Charles C. Miley 

1561 Woodrow Avenue 
Cranford, New Jersey 
E. C. Wolford 

11 English Village 


Dearborn, Michigan 
J B la ace 
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Seattle 55. Washington 
William M. Peistrup 
19246 Lago Place 
Syracuse, New York 
Henry Seebach 

560 Allen Street 

York, Pennsylvania 

E. F. Humphrey 

327 Lambeth Drive 


19 





News about 


B.EGoodrich Chemical :~ seria 


AT FLORIDA POWER & LIGHT’S 
CUTLER GENERATING STATION 


How pipe of Geon 
helps cut 
maintenance 


The large photo shows 3'%"’ pipe made from 
Geon rigid vinyl material that is used to 
feed an aqueous solution of chlorine into sea 
water just ahead of bar screens at the intake 
structure. The chlorine prevents buildup of 
algae in condenser tubes and in the circulat- 
ing water system. 

The smaller photo shows more pipe of 
Geon circulating salt water to cool the bear- 
ings of circulating water pumps. Geon is not 
affected either by salt water or most chemi- 
cals— which proves its value in still another 
part of this large generating station. 

Geon is used to pipe the acid bearing 
(H»SO,4) wash-down water from the boiler 
waste hopper to the discharge canal. Geon 
piping is used also for pumping salt water 
to the soot disposal collectors. 

Geon pipe and conduit 
also provide high impact and 
tensile strength. Both are 
lightweight, easy to install. 
They are examples of the 
way that versatile Geon pro- 
vides the key to new and 
improved productsor applica- 
tions. For information, write 
Dept. LW-6 B.F. Goodrich 
Chemical Company, 3135 
Euclid Avenue, Cleveland 
15, Ohio. Cable address: 
Goodchemco. In Canada: 
Kitchener, Ontario. 


se 


Polguinyl, Ntalewials 


a 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


a 


— 
B.EGoodrich GEON polyvinyl materials « HYCAR American rubber and latex 
GOOD-RITE chemicals and plasticizers « HARMON colors 
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1st National Bank Building, Tulsa, Okla., is equipped with 
B&G Monoflo Fittings. Carson and Lundin, Architects. 


B&G Monoflo Fittings enable you to design a 
one-pipe forced hot water heating system of any 
size with assurance that it will be correctly and 
efficiently circulated. That’s because the Monoflo 
Fitting is an engineered device—not just a “‘scoop’ 

r ‘“‘choke.”’ 

These Fittings are designed to handle definite 
radiator sizes, maintain proper temperature drops 
and permit the use of economical riser sizes. They 
provide adequate diversion under average conditions 
without introducing excessive resistance. 

An exclusive feature of B&G Monoflo Fittings is 
that there is virtually no limit to the number which 
can be installed in any circuit of a one-pipe forced 
hot water system. Design problems which other- 
wise occur are eliminated. 

Complete design procedure for B&G Monoflo 
heating systems is found in the B&G Handbook. 





NEW “RED-RING” COPPER 
MONOFLO” 


Made in 1” and 114” sizes, 
the ““Red-Ring”’ can be used 
for up-feed, down-feed, sup 
ply, return, one or two-fit- 
ting installations. Just keep 
the “‘red-ring’’ between the 
risers. 








Heating, Piping & Air Conditioning, December 1958 


NEVER HAS A 
PROPERLY DESIGNED 


BaG MONOFLO 


SYSTEM FAILED! 


From small residence to the largest conceivable 
installation, BaG Monoflo Fittings assure a cor- 


rectly balanced one-pipe forced hot water system. 


Heat in this residence is properly distributed by 
B&G Monoflo Fittings 


BELL & GOSSETT 


c O M P A N 


Dept. FN-5, Morton Grove, Illinois 


Canadian Licensee; S. A. Armstrong, Lid., 1400 O' Connor Drive, Toronto 16, Ontarte 





NEW CRANE VALVES FOR PROCESS INDUSTRIES 


Gates and Swing Checks 
18-8 SMo (Type 316) Alloy Trimmed 


= 


Better Corrosion Resistance ...Longer Life ...onm More Fluids 
This metal—Crane 3% nickel alloy iron—was developed especially to 
extend the usefulness and economy of cast iron valves in the process 
industries. 


At but slightly higher cost, Crane 3% nickel iron valves provide 
substantially better resistance to corrosion than ordinary cast iron, 
and they have notably higher physical properties. Efficiency is stepped 
up further with Crane 18-8 SMo (Type 316) stainless steel trim. 


Typical Recommended Applications: You will save with these valves 
in the petroleum industry, for example—on oils containing traces of 
mineral! acids; in wood-treating processes—on creosote vapors and oils; ASK FOR THIS CIRCULAR 
in pulp and paper mills—on alkaline liquors of various kinds. In gen- Complete technical and specification data 
eral, they should be considered where all-iron or brass-trimmed iron on these valves ore given in Circular AD- 


> - 2313. Ask your Crane Representative for 
valves are subject to seat corrosion. a copy, or write to address below. 


C RAN E VALVES & FITTINGS 


PIPE «© PLUMBING « KITCHENS « HEATING + AIR CONDITIONING 
Since 1855— Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
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Photo shows 150,000 kw steam turbine-generator unit undergoing tests prior 
to shipment at General Electric's Turbine-Generator Plant in Schenectady, 
N. Y. Badger Expansion Assembly is clearly visible atop turbine. 


Custom engineered assemblies include 


many features of Badger S-R Design 


750°F steam is flashed through these turbine crossovers at speeds 
up to 150 ft/sec and pressures up to 150 psi. 

How do you protect piping and turbine casings from the stresses 
of extreme internal pressure and the expansion such temperature 
is bound to produce? 

Working together, Badger and engineers at General Electric’s 
Large Steam Turbine-Generator Department solved the problem 
with a new type pressure balanced elbow expansion assembly. Using 
two separate joints mounted in a T-shape casing (see diagram) the 
assembly effectively absorbs and controls axial movement. Although 
the device was custom engineered to General Electric’s requirements, 
the bellows elements are constructed to the Curvilinear Corrugation 
design recently announced by Badger and now used in all S-R Ex- 
pansion Joints. 

Whether you need standard S-R Expansion Joints or custom 
equipment, Badger can serve your needs. Get more information — 
write for illustrated brochure today. 


—« BADGER MANUFACTURING COMPANY -—— ——— 


230 Bent St., Cambridge 41, Mass. * 60 East 42nd St., New York, New York 
Representatives in Principal Cities 





Expansion 


Joints 
uilt by BADGER 


Badger balanced elbow expansion assembly 
z Ion 
rodadatatits HHH, 4 

‘ > 
; \ y | 
| | 
++ TTT tt tt Hetet P44 4 $4 
7 
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' 
4 
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Tolist awa el- lt lalet-t Me aslat ti amelie) Me ieM leit igs) |Meelag tila Mell 
65-150 psi; joint B absorbs axial movement; joint C 
absorbs the differential expansion between the inner 
and outer casings of the turbine. Assemblies range 
in size from 36 to 42 inches in diameter 


New corrugation and ring designs produce 


better equalization, “all-curve” flexing 


Curvilinear Corrugations used in S-R Ex 
pansion Joints were developed by the 
Badger Research Department. Under op 
erating pressures (white line) the new de 
sign produces more uniform movement 
per corrugation and natural ‘‘all-curve" 
flexing. Stress is reduced life increased 


Series 50 corrugation 
cross-section 


S-R Joints for higher pressures have tubu 


Reinforcing Rings. These new rings 


make metal-to-metal contact only in the 
**valley"’ of each corrugation allowing natu 
ral “‘all-curve”’ flexing (white line). Tubular 
shape permits greater effective flexing 
height which contributes to longer life 


Series 150 corrugation 
and ring cross-section 


BADGER 
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SERVICE RATED 


EXPANSION JOINTS 





COSHH EHEHHHHEHHEHEHEHHEEHEHSESESHESESERE RE DEER. 
>. 
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AIRCON 
Air Cooled Condenser 


McQuay Aircon remote waterless condenser. Ten 


UP TO 50 TONS IN A SINGLE models, 3 to 50 ton capacity. Belt or direct drive 


models. Lifetime ball bearing and slow speed pro- 


UNIT—UNLIMITED CAPACITY ; peller type fans. McQuay Seasontrol modulates 


condenser capacity in accordance with weather for 


IN MULTIPLE INSTALLATION — : __ peck performance all year ‘round, 


eevee eeaeeneeeeeeee 


Wauen you use McQuay Aircon air cooled condensers you have 
10 models to choose from and you get from 3 ton to 50 ton capacity 
in a single unit! With multiple installations, capacities are unlimited. 

You not only get more models and more capacity but you get more 
performance, because McQuay Aircons have the exclusive McQuay 
Ripple Fin coils—the finest and the standard of the industry. 

With the present emphasis on remote waterless condenseis, look to 
McQuay. Compare construction, compare features, compare the all 
around quality. Belt or direct drive models are offered. See your McQuay 
representative or write McQuay, Inc., 1601 Broadway Street N.E., 
Minneapolis 13, Minnesota. 


C, McQuay units feature the ex- 
clusive Ripple Fin Coils which 

. create maximum air turbulence 

and have wide, full fin collors that 

Uay INC. act as automatic spucers to form 


a tube around the coil tube for 
greatest heat transfer and pro- 
AIR CONDITIONING + HEATING + REFRIGERATION Soctian. e 
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individually, or in combination, 


these factors purchase-control every job 


in heating, piping and air conditioning 


You have to reach all of these specifying and 
buying factors—no one alone covers the market 
for you. 


Besides their unquestioned control of pur- 
chasing, in the industrial-large building field, 
how else do these KEY factors “fit together’’? 
In this way: As a group, they form the 
reader-audience of HEATING, PIPING & AIR 
CONDITIONING. 

How do these engineers and contractors re- 
gard HP&AC? The provable answer is — 


SYMBOLS OF 
WANTEDNESS ABP 


HP&AC has the largest and only fully paid 
circulation in its field. 


How do manufacturers and their agencies 
rate HP&AC? Again, the answer is provable — 
HP&AC leads by over 2 to | in advertising vol- 
ume, has more advertisers, and is used on an 
exclusive basis by more advertisers. 


Where do your products fit into the puzzle? 
Complete information by return mail 


Heating, Piping & Air Conditioning 
Air Conditioning Headquarters 
KEENEY PUBLISHING CO., 6 N. MICHIGAN AVE., CHICAGO 2 
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SPIE SE Tar 


No Matter : 
what the se S20 =o ANY eo 
Air Conditioning Installation 
: | PEAK PERFORMANCE 


Right Down the Line! 





Systems from 34 to 100 tons are kept perfectly 
dry with the famous Sporlan Catch-All 
filter-driers. 















































? 
He § * 
CL The amazing new Sporlan See-All 


shows you at a glance the degree of 
dryness and the amount of refrigerant the system is carrying. 


Sporlan Solenoid Valves with the Power Packed Blue Seal Coil 
defy burn-outs. 























Only Sporlan Thermostatic 
Expansion Valves for air con- 
ditioning offer the Flow Master 
element, which minimizes 
valve hunting...smooths 
out evaporator performance 











regardless of size. 






































Wily 
Illiiown il 
ee! oporian 
Refrigerant 
Distributors 
give uniform distribution 
for any number of circuits regardless of load or 
evaporator temperatures, They permit a wide Buy Sporlan Right Down the Line 
range of coil applications... from your wholesaler for your 
thanks to the Sporlan next air conditioning installation, and no matter 
interchangeable nozzle! what the size of the job, Peak Performance 


ORLA 
S Pp OR VAN VALVE COMPANY ee tee 


We are expecting 
7525 SUSSEX AVENUE ST. LOUIS 17, MISSOURI you at Booth 52 


14°" INTERNATIONAL HEATING and AIR CONDITIONING EXPOSITION - JANUARY 26-29, 1959 


CONVENTION HALL +++PHILADELPHIA, PA 


{ 
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Here are the reasons why— 
DRY-ACID CLEANERS based on 

Du Pont Sulfamic Acid are gaining favor 
in industrial equipment cleaning 


SAFER TO HANDLE —Dry-acid cleaners are 
dustless, free-flowing powders that handle dry. There’s 
no danger of spillage, spatter of liquids or broken bottles. 


a 


LOWER HANDLING COSTS — Packaged 

convenient, easily handled and stored, disposable drums 
in a variety of sizes. 100-/b. drum is more than equal to 
one carboy of 18° hydrochloric acid (gross weight 192 lbs.). 


CORROSION OF TYPICAL BOILER STEEL 


T 


___. Inhibited hydrochloric (5% HCl, by weight) 

_____ ~~ Inhibited Sulfamic Acid (7% by weight) 

LESS CORROSIVE-—LCleaners based on Du Pont 
Sulfamic Acid form solutions equal to hydrochloric acid 
in penetrating power, yet are far less corrosive (as shown 
by graph above). 


SULFAMIC ACID 


BETTER BETTER LIVIN¢ THROUGH CHEMISTRY 
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EASIER TO USE—No siphoning or cumbersome 
pouring of liquid acid 
into make-up tank 


just scoop or shovel dry acid 


NO HAZARDOUS FUMES — Dry-acid com 
pounds are non-fuming, produce no corrosive gases 
dry or in solution. Special precautions necessary in han 


dling ordinary acids are eliminated. 


Cleaners based on Du Pont Sulfamic Acid are ideal 
for removing hard-water scale and other mineral 
deposits from industrial equipment such as air con- 
ditioning and ice-making units, food-processing ves- 
sels, steam boilers, milk evaporators and pasteur- 
izers, marine evaporators and heat exchangers. 
We'll gladly send you additional information on 
sulfamic-acid-based cleaners and the names of for- 
mulators who offer these cleaning compounds. EF. I. 
du Pont de Nemours & Co. (Inc.), Grasselli Chemi- 
cals Dept., Room N-2533, Wilmington 98, Del. 


E. I. du Pont de Nemours & Co 

Grasselli Chemicals Dept., Rm 

Wilmington 98, Delaware 

nae id ‘ leans rs 


Please send me ( free booklet about dry 


based on Du Pont Sulfamic Acid Names of formula 


tors who offer these cleaning compounds 
Name 
4 


Address 





NEW IMPROVED 


| om 


PROPELLER FAN 


UNIT HEATERS 


FOR STEAM OR HOT WATER 





A SIZE FOR EVERY 
REQUIREMENT 





The new Airtherm line incorporates 22 completely redesigned 
vertical units and 24 improved horizontal units, ranging from 
18,000 to 555,000 BTU per hour, with a choice of outlet diffusers 
to cover practically every air distribution pattern and mounting 
height. Silent operation is assured by resiliently mounted motors, 
properly designed fans and casings, and attention to face and 
outlet velocities. All fans are expertly positioned, balanced and 
tested. Each unit is tested and rated for performance in strict 
accordance with the Standard Test Code of the industry. Only 
brand name, continuous duty motors, especially made for the 
purpose, are used and mountings are designed for efficient cooling 
and easy servicing. Rugged coils are formed by hydraulically ex- 
panding copper tubing into plate type aluminum fins, each with its 
own collar, providing increased heat transfer and wide, even spac- 
ing to reduce clogging. All coils are tested and tagged for 500 p.s.i. 
hydrostatic pressure. Casings are phosphatized to insure a long, 
rust-free life for the attractive baked enamel hammer tone finish. 


For Complete Specifications Including a Guide for Selection and Application, Write: 


AIRTHERM MANUFACTURING co. 


702 S.SPRING AVE. . »- LOUIS 10,MO. 
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CLOSE- 
COUPLED 


CCVS 


This NEW single 
unit above has a 
6000 sq. ft. EDR 
with 10 gation 


receive 


. can be installed on floor level or in pit. Write’ for your copy 
of new bulletin No. 21-C which fully describes these new, 
rugged, compact CCVS Skidmore Pumps. 


CHOOSE WITH CONFIDENCE 


SKIDMORE CORPORATION + ST. JOSEPH, MICHIGAN 
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Perfect 
Air Diffusion 
in the 
Truman Library with 


Here is a combination—Anemostat Air Diffusers and 
Waterloo Return Air Grilles —which insures perfect air dif- 
fusion in the new Harry S. Truman Library in Independence, 
Missouri. ¢ Anemostat Type E-1 Aspirating Air Diffusers 
provide true draftless comfort and uni- 
form air distribution in each room of this 


For complete data on Anemostat Air Dif- 
fusers, write for Anemostat Selection 
; nee 


Manual No. 60. 
[aA 


EMOSTAT. 


DRAFTLESS Aspirating AIR DIFFUSERS 


ANEMOSTAT CORPORATION OF AMERICA 
10 EAST 39TH STREET, NEW YORK 16, N. Y. 
Representatives in Principal Cities 


ANEMOSTAT 
AIR DIFFUSERS 


and 


WATERLOO 
GRILLES 


modern building. Quality-designed Waterloo Grilles act 
as efficient returns in this system. @ Put this performance- 
proved “team” of Anemostat Air Diffusers and Waterloo 
Grilles to work in your next heating, ventilating or air con- 
ditioning application. They are your assur- 
ance of top air diffusion performance. 





For helpful information on Waterloo Regis- 
ters and Grilles, write for Catalog showing 
Waterloo's wide range line. 











REGISTER COMPANY, INC. 
WATERLOO, 10WA 


REGISTERS e GRILLES @ VOLUME 
4 
CONTROL DAMPERS @ DOOR VENTILATORS) 
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LENNOX INDUSTRIAL HEATERS 


DEVELOPED | 
wu NESTED 


in the finest 
Lennox tradition of 
superior engineering 


From the Lennox Product Devel- 


opment Laboratories come the most 

thoroughly tested industrial heaters Wind-tunnel testing in the Lennox Product Development Research Labora- 
tories —to accurately measure CFM capacity —is but one of dozens of 

on the market. Modern methods of factory tests made on every Lennox Industrial Heater. 


heat transfer and combustion testing 

develop heaters adaptable to any 

application—for heating alone, heat- 

ing-cooling, ventilating or make-up ON THE SPOT SE 
air requirements. All of this is a part 
of the continuing Lennox program 
of technical research. 


Cities where Lennox sales 
representatives are located 


Specify “Lennox or approved equal’ queens 

and you'll be sure of the best engi- SPOKANE 

neered, highest quality equipment PORTLAND FARGO 

in the heating and ventilating field. BILLINGS NASHVILLE 

Send today, for your complete file ares LOUISVILLE 

of Lennox Industrial Heater speci- ee — NEW YORK FORT WORTH* 
ALBUQUERQUE ST. LOUIS BAYTON oun ganeenee 


fications and data. EL PASO MILWAUKEE CINCINNATI MARSHALLTOWN* 
HOUSTON CHICAGO DETROIT COLUMBUS* 
DALLAS INDIANAPOLIS LOS ANGELES* SYRACUSE* 
KANSAS CITY CLEVELAND SALT LAKE CITY* DECATUR* 
MINNEAPOLIS PITTSBURGH *indicates cities where Lennox plants are located 


“AT” SERIES HEATERS 


400,000 to 7 t / 
2,000,000 Btuh a LENNGX Industries Inc. 


Oil, gas or 
combination fuel 





i INDUSTRIAL DIVISION * 1701 East Euclid * Des Moines, lowa 


LENNOX INDUSTRIES INC. 
Industrial Division, Dept. HP-12 
GAS DUCT HEATERS 1701 East Euclid, Des Moines, lowa 


120,000 to Please send me — without obligation — complete specifications 


and engineering data on Lennox Industrial heaters 


420,000 Btuh 
Economical, Name 
compact, rugged Company 
Address City 


Title 
BRORSETRRBRKSEBHOKSHBeMwr eRe BEOe 


Heating, Piping & Air Conditioning, December 1958 





Easy to installf 
Leak-Proot! 
Economical! 

Maintenance-Free! 

Highly Efficient! 


ideal for 
High-Pressure 
“Spot-Heating” 
instaiiations! 


“BUFFALO” 
BREEZO-FIN 
UNIT 
HEATERS 


“Buffalo” Breezo-Fin Unit Heaters are your “best buy” for “spot-heating” 


applications in plants and commercial buildings. Flexible, economical and 

dependable, they are delivering peak performance in thousands of installa- 

tions throughout the world. 

Best of all, leakage inside the unit is positively eliminated. A one-piece, 

seamless copper tube extends from inlet to outlet ground joint. This provides 

absolutely leak-tight operation for steam pressures up to 250 pounds and 

406° F. Special coils for higher pressures and temperatures can be furnished, 

on application, utilizing steam or hot water. 

Other Breezo-Fin features include high-efficiency fans for quiet operation — 

streamlined, handsome appearance — fins designed for maximum radiation : ‘ 
sturdy construction for long, maintenance-free life — adjustable louvers eS 

to “spot” the heat exactly where it’s needed. Available in 31 standard sizes One of many “Buffalo” Breezo-Fin Unit Heaters 


from 16,000 to 497,000 BTU. Special larger packages also available for installed in world’s largest surgical dressings 

higher heating loads. plant, equipped with special coils operating on 
B - ; : 425°F hot water with 400 P.S.I. working pressure. 

Be sure to investigate “Buffalo” Breezo-Fin Unit Heaters for your next “spot- 

heating” job. Contact your nearby “Buffalo” engineering representative, or 


write us direct for Bulletin 3137-E. 


“Buffalo” products bring you the “Q” Factor—the built-in QUALITY 


that provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 
BUFFALO, NEW YORK 


Buffalo Pumps Division e@ Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING @ AIRCLEANING e¢ AIR TEMPERING @ INDUCED DRAFT © EXHAUSTING e@ FORCED DRAFT «© COOLING «© HEATING e@ PRESSURE BLOWING 
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These Reliance Motors 
Will Not Corrode ««- 


i 
ee; 


ca ¥ 
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ok 


1 
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Write for bulletin B-2406 for further information 
on 1 to 125 hp corrosion-proof motors. 
RELIANCE -incivttenc co 
DEPT. 3612A CLEVELAND 17, OHIO 


CANADIAN DIVISION: TORONTO, ONTARIO 
Sales Offices and Distributors in Principal Cities 
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ANNOUNCING 
NEW 
ELECTRO-AIR 


SYSTEM 


Now the electronic air cleaner 
washing problem is solved / 


With the introduction of the Electro-air Detergent-Adhesive 
System,T ype “‘X”’, and its ‘‘one operation”’ cleaning-adhesive 
solution, DAX, the problem of effectively getting rid of col- 
lected contamination on electronic air cleaners is solved. 
Before DAX was developed, the advantages of a true 
electronic air cleaner often were lost because the washing 
system could not do an effective job of keeping the equip- 
ment clean. Air-borne dirt which collects on the electrodes 
and plates has a greasy texture and could not readily be 
washed off the collecting cells with just hot or cold water, 
even when a conventional water soluble oil adhesive was 
applied after each washing. After a series of washings and 
adhesive applications, the electronic air cleaner cells be- 
came coated with an unsightly black build-up that often 
led to service problems as well as lowered efficiency. 
Electro-air’s DAX System solves these problems. One- 
operation, double-acting DAX, when mixed with wash 
water, thoroughly washes collecting cells, then dries and 
leaves a coating on collecting plates and electrodes which 
serves as an adhesive and also facilitates the next washing. 
The Electro-air Detergent-Adhesive System, Type ‘‘X’’, 
is supplied as a package, and is available with either new 
Electro-airs or those which have already been installed and 
are in operation. And it works with either vertical traveling 
washing systems (shown) or horizontal fixed washing systems. 
An Electro-air Electronic Air Cleaner with the DAX 
cleaning and adhesive application system, is the most 
efficient . . . the most service-free . . . unit on the market. 


SIMPLE... 
SERVICE-FREE .. . 
HIGHLY EFFICIENT! 


Extensive tests prove that the new DAX 


system offers many advantages over conven- 
tional cleaning-adhesive application methods: 


5, 


Maintenance costs are reduced (DAX 
costs less than conventional adhesive). 


Collecting cells are greatly improved in 
appearance . . . they stay free from build- 
up of contamination. 


Arcing, due to dirt accumulation, is 
eliminated. 


Efficiency is improved . . . there are no 
“voltage leaks” resulting from dirty in- 
sulators. 


Drain pans and ducts remain clean... 
there is no accumulation of dried ad- 
hesive. 


Service problems due to dirt build-up are 
eliminated! 


SEND FOR 
FREE LITERATURE 


ELECTRO-AIR CLEANER CO., inc. 


Olivia and Sproul Streets 
McKees Rocks, Pa. 


which gives com- 
plete technical 
information on 


ELECTRO IQUE GUL Uh 3) 
DAX 
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The New Anemostat “FLEXECONOMY’” System 
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Saves space, money and maintenance; provides excellent 


air diffusion, quietly with accurate thermostatic control 


1. The New Anemostat Diffus-A-Curb — A high induction 
diffuser (4 high x 6” wide) of rugged stainless steel con- 
struction. Provides excellent air diffusion throughout 20 foot 
exterior zone spaces during both cooling and heating seasons. 
or 
2. The New Anemostat Stainiess Stee! Diffus-A-Plate 
— Diffusion characteristics and performance same as Diffus- 
A-Curb. Rugged construction to withstand heavy traffic 
Provides more effective rentable area. High velocity air 
streams minimize dirt accumulation in duct 
3. Anemostat Constant Volume High Veiocity Units — 
Automatically controlled by thermostats in the occupied 
spaces. 
4. Anemostat Octopus High Velocity Units—Available for 
interior spaces where individual controls are required. 
5. Anemostat Air Diffusers—Available in any type for 
high velocity units — square, round, rectangular or perfo- 
rated plate — to match special or standard type ceilings. Dif- 
fusers are available to suit. architect's specification. 


ac-1364 


6. New Anemostat Standardized Constant Volume Tur- 
bulators — Provide zone controls for spaces up to 7000 
square feet in area. Accurately maintain temperature and 
air volum«¢ 
trolled by a thermostat in the zone or in return air duct 
from zone 

7. High Velocity—High Temperature Differential Ducts 
(Up to 6000 ft. per minute velocity—up to 30°F differen 
tial) —One set of ducts serves both interior and extenor 


in the space at pre determined rating Con 


zones. Sized for one solar load because cooling effect is shifted 
automatically by Anemostat High Velocity 
effect moves from east to west. Duct sizes 
are reduced by capitalizing on probability factors and mod 
ern automatic controls 


ANEMOSTAT. 


ANEMOSTAT CORPORATION OF AMERICA 
10 East 39th Street, New York 16, N.Y 


Units a un 
and duct Spaces 




















Engineering the temperature... 
AROUND THE WORLD... 


Bangkok, Thailand. \n oppressive heat and sweltering 
humidity the luxurious Erawan Hotel is completely 
cooled by Recold air conditioning equipment. Horizontal 
and vertical air handling units cool the public 

rooms. Small RE room units, individually controlled, 
cool and dehumidify each of the 2O6 apartments 

and bedrooms. 











2 JAI JL] SQORPORATION 


7250 East Slauson Avenue, Los Angeles 22, California 
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Break this seal 





FROM THE CASE OF You 
A. O. SMITH MOTOR MAN 


” tag \ 
® /. 





First major breakthrough in fractional hp motor design... 


revolutionary new 


...for switch, actuator, 
Capacitor, thermostat 
and terminal board 


; 2 Seals out dirt, lint, insects and other matter. Ventilating air 
cannot contaminate these vital parts. 


Provides complete protection against mechanical damage. 


Sealed capacitor and terminal board assures easy, all- 
position mounting. Absence of externally mounted capacitor * 
“dog house” and conduit box permits installation anywhere 
and in any position. 


Bearings are prelubricated and sealed. Require no lubri- 
cation for the life of the motor. 


Finally ... ball bearing motors as quiet as sleeve bearing 
motors. 


A. No more “book-end” bearings. New design permits 
much closer bearing centers. 


B. Super-honed close tolerance bearings. 


C. Magnetic noises reduced to absolute minimum by special 
machining and assembly processes. 


D. Air noise practically eliminated through unique ventila- 
tion design. 


6 Single phase motors with the new sealed starting switch 
are available from % to 5 hp. Included are specific designs 
for blowers, pumps, compressors, machine tools, and 
material handling equipment. 


{ adjustabie starting switch 

Every A. O. Smith single-phase motor 
features the new exclusive adjustable 
' ;, starting switch. The vital switching ac- 
tion is no longer dependent on a 
build-up of tolerances throughout the 
motor. On every motor the switch is 
adjusted after assembly by turning the 
self-locking screw (A) to achieve a pre- 
“Capacitor is internally set clearance between the switch 
mounted on motors rated button and the actuator. This setting 
1 hp, 3600 rpm and 3/4 assures proper contact alignment and 
hp 1800 rpm and smaller Ie | @ positive switching action... guaran- 
; ; teeing maximum life for every motor. 
Field adjustments and/or replacements 

are just as easy. 








@ 


Please send me more comprehensive 
details on the A. O. Smith line of frac- 
tional motors — 4 to 2 hp — that 
feature Sealed Capsule design. 
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Rigid or resilient base 
models available 








NEW... 
“SEALED CAPSULE” 


FRACTIONALS 
RIGID 

AND 
RESILIENT 
BASE : | 4 


DIA. HOLE 




















DIMENSIONS IN INCHES 
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BLOWER | horsepower % ) } % 
MOTORS R.P.M. 3600 3600 
RESILIENT | 


BASE 


FRAME SIZE 56-1 56-2 














GENERAL 
PURPOSE - 
RIGID F 
BASE 


HORSEPOWER % Y% Y Y % % 1 


4 4 4 4 4 4 
1800 3600 1800 3600 1800 3600 
{+ +— 4 


3600 
56-1 56-1 56-1 56-2 56-2 56-3 56-3 


- Through research ...@ better way 
FRAME SIZE 











ELECTRIC MOTORS 


531 North 4th Street 
TIPP CITY, OHIO 


Bulletin MM-165 Lithe in U.S.A. 





How Centralized Remote Control 
Completes an Air Conditioning System 


With centralized remote indication, adjustment, and 





recording, the system accomplishes what it is 


designed to do...costs less to operate and maintain 
...and delivers continuous complaint-free comfort 


Complaints about room temperatures 
usually are a result of poor manage- 
ment of the heating-ventilating-cooling 
system. 


When controls are located in the 
various controlled zones, proper ad- 
justment is time-consuming, sometimes 
very difficult, and often neglected. The 
problem becomes next to impossible of 
solution when occupants have access 
to thermostat adjustments 


Remote Control is Answer 
Complete centralized remote control — 
indication, adjustment, and recording 
— provides simplified and centralized 
system management. It completes the 
system, assuring the continuous, uni- 
form comfort for which the system was 
specified and purchased in the first 
place. 


One man can supervise the entire 
installation. Immediate response is 
provided to tenants’ requests for more 
or less heat. The constant up-and- 
down temperature pattern common in 
building areas where everyone has 
access to the thermostat is eliminated. 


Additionally, remote control centers 
provide immediate detection of faulty 
operation so that corrective action can 
be taken before complete failure occurs. 


Electrionic Remote Control 
The benefits and costsavings of 
centralized remote control are apparent 
in Barber-Colman Electrionic Control 
Centers. 





CALIBRATION 


SENSING 
ELEMENT 











Diegram for Barber-Colman electronic 
temperature controlling circuit as used in 
Electrionic Control Centers. Ask for ''Elec- 
tronic Control Story’’ booklet. 


Operation is simple and maintenance 
cost is negligible. Floor layouts and 
systems are shown schematically on 
the panel. By pushbutton contrel, the 
operator can instantly read on an 
indicating thermometer the tempera- 
ture at any remote location. Tempera 
ture adjustment is made instantly by 
means of convenient control switches 
Multi-point temperature recording in- 
struments can be provided for analysis 
of system operation. 


+ 





Five-panel Barber-Colman Electrionic Remote Control Center at International Mineral & 
Chemical Corporation, Skokie, Illinois. The center provides control for all major fans and 
circulating pumps and permits remote temperature indication and adjustment for all zones 


throughout five interconnected buildings. 


A multipoint recorder is provided for system 


analysis and permanent recording of equipment performance for future reference. 
Architect and engineer: Perkins & Will, Chicago, l/l. Mechanical Contractor: M. J. Corboy 
Corp., Chicago, I//. Air Conditioning and Ventilating Contractor: Robert Irsay, Skokie, III. 





Remote Temperature Sensing. 
Instead of conventional electric thermo- 
stats, electronic room thermostats are 
used. They have no moving parts and 
will last indefinitely. They consist of 
a coil of wire through which a small 
current flows. Changes in room tem- 
perature change the coil resistance. 
Resulting changes in current flow un- 
balance a bridge circuit in the control 
center, actuating an electronic tem- 
perature controller. 


Electronic Temperature Con- 
trollers. Barber-Colman electronic 
temperature controllers are the sim- 
plest and most dependable available 
They include a single microrelay which 
requires 1000 times less power than 
that required by ordinary relays. As 
a result, the current from the sensing 
circuit can be amplified by only two 
commercial-type “radio” tubes. The 
load imposed on these tubes is so light 
that a life of five years or more is 
common. Tubes and relay are of the 
plug-in type for simple servicing 


Electric Motor Operators. The re- 
lays in the temperature controllers 
close circuits which position electric 
motor operators to actuate valves, 
dampers, or program switches for ac 
curate, automatic system control 


Override Switch. In event of failure 
of an electronic controller, an override 
switch allows the individual motor 
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operator to be adjusted manually until 
repairs can be made. One circuit 
cannot cause complete system failure 


Simpler Installations 

Not only does centralized remote con 
trol provide simpler operation and 
maintenance, it also makes the de 
signers’ and installers’ jobs easier. All 
conduit and wiring are run to one 
central point for hookup to the factory- 
assembled Electrionic Control Center 
The only remotely located elements 
are the dependable room thermostats 
and motor operators. All other cir- 
cuitry is located at the control panel 
where it is easy to get at. 


For additional information ask for 
Bulletin F-8944. Call your local Barber- 
Colman field office or write 
BARBER-COLMAN 
COMPANY 


Dept. L, 1301 Rock Street, Rockford, Illinois 


BARBER 
COLMAN 


Automatic Controle 


See us at the ASHAE Show 
Philadeiphia—-Jan. 26-29 
Booth No. 118 4 122 





THE MARK OF QUALITY 


Look for all these 





BARBER features when choosing 


COLMAN 
combustion safeguards 





Wheeleo 1. Ability to choose the best system for your needs 
from a complete line 


Inetrumente 2. Modern equipment designs to insure long trouble- 


free life, simple inspection and maintenance 


3. Equipment backed up by a nationwide, thoroughly 
trained field organization 


e997 Bf 


ga 


eos ' s 

















Pushbutton-start Flame-otrols, like the one Convenient external test points for checking 
shown here, are available with a Series 1470 circuits and voltages with conventional test 
Conductivity-Rectification system or a Series instruments. Electronic tubes are standard 
1570 Infra-Red system. types simplifying replacement. 


write for literature describing Wheelco Flame-otrols 
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Unless your combustion safeguard system pro- 
vides all these features you may be making 
an expensive and needless sacrifice. Wheelco 
Flame-otrols meet all these requirements 
whether the application be on a boiler, furnace, 
kiln, or dryer, and provide them at the cost of 
conventional equipment. 


One Is Best — Wheelco offers two automatic 
operation and two pushbutton-start Flame- 
otrols to provide the exact system and the 
degree of control needed for a particular instal- 
lation. Either Conductivity-Rectification “CR” 
systems or Infra-Red “IR” systems are used 
to monitor the flame. IR systems use a lead 
sulphide photoconductive cell as the sensing 
element, while CR systems use flame rods and 
emissive-type photo cells. 


Easy Maintenance — With Wheelco’s justly 
famous plug-in design, inspection and main- 
tenance are easier and faster. The entire chassis 
may be removed for examination, adjustment, 
or repair. Standard electronic tubes are used 
throughout simplifying replacement from local 
stocks and cutting inventory needs. Wheelco’s 


| Ge ; 
too iy 


ws, External and internal views of super-duty automatic 
Flame-otrols. Programing of these units includes purg- 
ing, warm-up proving, pilot proving, low-fire stabilize- 
tion, ignition timing and post-purging. 


practical design permits Flame-otrols to be 
installed in every type of plant location by 
housing them in rugged, industrial-type steel 
cabinets provided with a gasketed, dust-tight, 
swing-out cover. 


Control Centers Too — Custom-engineered 
installations that house a complete combustion 
safeguard system including Flame-otrols, pilot 
lights, alarms, etc., have long been a Wheelco 
specialty. These attractive centralized packages 
reduce installation costs and time, yet are 
provided with removable sections that offer 
flexibility for changing requirements. 


Field Engineering Help—It pays to bring 
the Wheelco field engineer in on your planning 
when combustion safeguards are needed for a 
new or modernized installation. His experience 
plus the availability of a full line of instruments 
is your assurance of getting the system best 
suited to your needs. Wheelco field engineers are 
located in all principal cities, are as close to you 
as your telephone. This nationwide network, 
plus specialists in the home office, is always 
available to help you with your problems. 


a anhenlonl 
ss 


+ 
ie 


== 


Custom-engineered Wheelco control centers 
can incorporate a wide variety of features. 
Either pushbutton-start or automatic Flame- 
otrols can be provided. 


BARBER-COLMAN COMPANY 


Dept. L, 1501 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. L, Toronto 
Air Distribution Products Aircraft Controls 
Metal Cutting Tools * 


Automatic Controls * Electrical Components 


* Molded Products °* 


industrial Instruments °* 


Small Motors * Overdoors and Operators Machine Tools * 


Textile Machinery 
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AAF Sct -CELL... 


AAF's High-Velocity Electro-CELL is 16% 
shallower than the smallest competitive unit ~— 
smaliest face area in the field, tool 


cleaner air 








in a smaller package 


at lower cost 


COMPARE THESE FEATURES WITH THOSE OF 
ANY OTHER HIGH-VELOCITY PRECIPITATOR 


Does super-cleaning job at higher velocities than any 
other unit! 


Shallower, smaller in face area. Requires less space 
than any other high-velocity precipitator! 


Completely automatic maintenance. Automatic wash- 
ing schedule can be set to meet the needs of each in- 
dividual job! 

Uses less power than any other high-velocity precipi- 
tator! 

Design eliminates by-pass areas within collector cell! 
Precipitator’s face area and velocity equal to coil face 
area and velocity! 

The only electronic precipitator having all insulators 
out of air stream! 

Only electronic precipitator in which damaged plates 
can be replaced! 

Any one cell can be removed without disturbing other 
cells! 


Also available in high velocity, wide-space plate de- 
sign for heavy industrial service. 
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... the only REALLY NEW 
High-Velocity 
Hlectrostatic 
Precipitator 


HIS most recent product of AAF air The automatic washing schedule can be set to 

filtration research is all new—designed meet the needs of each individual job. 

for high velocity work, not adapted to it! For complete information, see your local 
The new Electro-CELL operates at higher \AF representative or write us direct for Bul 

velocities — delivers higher efficiency — re- letin 258. Address: Mr. Robert Moore, 

\merican Air Filter Company, Inc., 373 Cen 


quires less space ( 16% shallower) than any 
| | y 
tral \venue, Louisville, Kentucky. 


other precipitator. And maintenance is a snap. 


a Air Litter 


BETTER AIR 1S OUR BUSINESS 
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Central Supervisory Panel for Capitol Power Plant cooling system, 
Washington, D. C. Variables recorded by Taylor instruments include: Con- 
denser Water Temperature and Flow; Outdoor Temperature and Humidity; 
Tons of Refrigeration; Chilled Water Flow in both East and West 

Tunnels; and Chilled Water Temperature and Pressure. 


The Taylor Multiplying Linkage System multiplies temperature differential 
and flow to give tons of refrigeration, enabling the operator to evaluate 
the performance of the entire cooling plant from this master panel. 


lor Lnslruments 
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EFFICIENCY WITH TAYLOR INSTRUMENTS 


TAYLOR instruments at the Capitol Power 
Plant perform two important functions. They 
indicate and/or record the BTU performance of 
the cooling system on a central supervisory 
panel, thus enabling the operator to run the 


plant at maximum efficiency. 


The new Capitol System has been in operation 
for over a year now, and the Power Plant 
Supervisor reports complete satisfaction with 
the performance of the equipment and the 
instrumentation. The new installation uses four 
York centrifugal compressors to provide 8800 
tons of refrigeration to seven large government 
buildings. This is piped via a two-mile under- 
ground tunnel containing about 600,000 gallons 
of 40°F. chilled water which is circulated ata 


rate of 26,400 gpm. 


Under the prime contract of Standard 
Engineering of Washington, D. C., Inc., the 
instrumentation was installed by Johnson Service 
Co., to plans drawn up by Consulting Engineer 


Guy B. Panero. 


When you need air conditioning for human 
comfort or industrial processing requirements, 
there is a Taylor system that will ensure years 
of dependable, trouble-free performance. 

See your Taylor Field Engineer, or write Taylor 
Instrument Companies, Rochester 1, N. Y., or 


Toronto, Ontario. 


For Vision... Ingenuity... Dependability 


in solving your process control problems. 


+4 i Ase \ 


mes ||| . 
I : 5 s> 
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One of the four Compressor Transmitter panels at the Capitol 
Power Plant. Taylor Potentiometer Transmitters are used 

to obtain differential chilled water temperatures. Temperature 
and flow readings are transmitted to the Master Panel 

(shown at left) by TRANSVERTER®* Transmitters. These 
transmitters have a wide range—from 10% to 100% of flow 


—and measure with an accuracy of + 1% of flow 


MEAN ACCURACY F/RST 
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WHEELS 


Welded steel construction 
One - piece, cone - shaped 
rims and hubplates, stand 
ard or extra-heavy 


BEARINGS 


Heavy-duty, self- aligning 
ball or tapered roller bear 
ings tor quiet operation 
dependability long life 


HOUSINGS 


Heavy welded sheet steel 
or plate, adjustable dis 
charge in sizes thru 37” 
inlet. Fixed discharge on 
larger sizes. Externally 
braced for maximum 
rigidity. 


AIR HANDLING 
Type AH 


MATERIAL HANDLING 
Type MH 


LONG SHAVINGS 
Type LS 


Handle any one of 3 basic processes with 
an American Blower Industrial Fan 


Here’s a practical way to solve tough process appli- 
cations: an American Blower Industrial Fan. It’s avail- 
able with three types of wheels to let you handle air, 
gases, or air and gases containing material, or long 
shavings. And there's a wide range of fan arrangements, 
optional constructions — for severe duties or high-tem- 


perature operations and optional accessories to allow 


fan modification for individual jobs. Equipment selec 
tion and application assistance is available, should 


you need it, from our 73 engineer-stafled branch 
offices. A phone call is all it takes to ’ 


get full product information. American- SEE OUR | on 
Standard,* American Blower Divisic CATALOG | "rap 
andard,* , an we ivision, man = 


Detroit 32, Mich. In Canada: Canadian 
Sirocco products, Windsor, Ontario. 


It pays to standardize on American Blower fans for every duty! 


HS Fans — direct or V-belt drive, medi- Sirocco Fans 


um speed operation; nonoverloading. ation; move more 


low speed, quiet oper Axial Fans— move high volumes in 


per revolution. minimum space; flexible installation 


* Amenican - Standard and Standard» are trademarks of American Radiator & Standard Sanitary Corporation 


American-Standard 


AMERICAN 


BLOWER DIVISION 
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EXTRUDED ALUMINUM GRILLES 


Neaturing trim, attractive straight- 
line styling, Tuttle & Bailey's 
IMPERIALINE Extruded Aluminum 
Grilles are the answer to architectural 
demands for air distribution equipment 
that will harmonize with, or accent, 
¥%4"" FLAT MARGIN linear design concepts. Universal in 
application, where fixed bar settings 
meet performance requirements, they 
may be used on the supply or return 
portions of heating, cooling or venti- 
lating systenis and are ideal for ceiling, 
sidewall, floor or sill installation. 


IMPERIALINE Grilles can be sup- 
plied as single units up to 72” in length 
or as butted sections where long, con- 
tinuous runs are desired. They are avail- 
able in widths of 1¥2”,2”, 3”, 4”, etc., 


up to 18”. The standard flat and beveled 


¥e"’ FLAT MARGIN (FLUSH) 


margin designs are shown at left. 
: Grille bars can be furnished set straight, 
“a” BEVELED MARGIN (FLUSH) deflected 15° or 30°. Adjustable rear 


deflection bars and face-operated vol- 
ume control dampers are available. 


lor complete information, see your 
nearest ‘Tuttle & Bailey Representative 
or write us direct. 


1” BEVELED MARGIN 
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division of Allied Thermal Corp. New Britain, Connecticut 





Your Requirements . . . 


GOVERNAIR’S NEW 


Self Contained 
Multi-Zone 
Conditioners . . . 


saaeieteeteameall 


Type SCMZ 











The new SCMZ is designed for complete flexibility . . . 
provides the desired latitude necessary to meet the exacting 
requirements and unusual space limitations not available in 
: the majority of today’s mass produced, unalterable packaged 
conditioners. 
Governair’s “Satisfabricated” Self Contained Units have all 
the basic components of a complete air conditioning system, 
conditioner section, compressor section, and evaporative 
condenser section. In these units all refrigerant piping and 
electrical connections are completed internally by factory- 
trained craftsman, and carefully supervised to assure proper 
operation on the job. Simple connection of duct work, elec- 
trical, make-up water and drain provide fast and economical 
installation. 


Get Full Details Now 


GOVERNAIR CORPORATION 
4840 North Sewell 
Oklahoma City, Oklahoma 
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Serving the Hydronic Industry since 1920 




















NEW from TACO 





A LINE UF SINGLE STAGE 


CENTRIFUGAL PUMPS 
YOU DESIGNED! 


Fay si 











Taco Perfecta: 
the world’s 
so_quiet you won't believe it's 


running 


r 


On-the-job discussions with hydronic engineers, contractors and 0.E.M. system design- 
were basic factors in the final 


design and performance features of the new Taco LP pumps! 


} 
Here stated generally are the main features: rugged design; relatively few sizes; broad 


ers ... men who know what's needed in a pump... 


range of performance; high efficiencies; interchangeability of parts; available with 
Stuffing boxes or mechanical seals. Also with special motor for extra quiet operation. 
For the specifics of this dynamic new pump series, write today for the Taco LP Pump 
Catalog. 


Now, as in the past, “NEW from TACO” means the latest in better products for better 


pumping installations. 


A 


~~ 


HEATERS, INCORPORATED 
1160 CRANSTON STREET, CRANSTON 9, RHODE ISLAND 





Corporate Office: 342 Madison Avenue, New York 17, New York. 








In Canada: Taco Heaters of Canada, Ltd., 4 Gilead Place, Toronto 2. 


Taco Circulators: 
packed with quiet power and 
proven performance; sizes “% 
through 3 


finest circulator; 


~ oa ca a 
I — tn Oo 
” — 


Taco 170 Centrifugal Pumps: 
perfect for cooling tower jobs; air 
conditioning installations wherever a 
small, top-quality centrifugal pump is needed 








protect your equipment against scale and dirt 


Exterior view of NEW Sorco 
Type “‘AT’’ Pipe Line Strainer. Note 45° blow-down 
ongle to facilitate piping 
owoy from strainer 


with this 


NEW SARCO 


Cutaway of NEW Sarco Type ‘AT’ Strainer 
shows sediment collection chamber below screen 
Standord screen used in Sorco "AT" Strainers 
is key to their uniformly successful performance 


| one of the new Sarco Type “AT” 
Strainers and you'll notice at once that its design 
is a marked improvement over that of 
contemporary strainers...in three important ways: 


The Sarco screen, key element of the unit, 

fits tightly into a long, tapered screen seat. This 
feature absolutely stops the by-passing of particles 
around the screen. Secondly, the rigid, welded 
construction of heavy-gauge brass makes sure the fit 
will remain tight, even when trapped sediment 
builds up pressure. 


Third, you’ll see that the new AT is easy to clean. 
No sharp edges or weave crevices in the 
screen for particles to cling to. Blow-down cleaning 

NOTE THIS ADDED 


is simplified by the 45° angle construction. y A 
4 __- PROTECTION AND CONVENIENCE 


Write for Sarco Bulletin No. 1210B which gives Pj 
dimensions, capacities, and technical data. 7317-8 | 1. Bodies of heavy-duty 250 psi semi-steel. 
oS Tensile strength to 30,000 # per square inch 


minimum. 
2. For maximum strength, bodies are reinforced with 
external rib. 


S AR » 3. Long, tapered screen seat assures correct screen 
é position and tight fit without buckling. 
COMPANY, INC. ‘ 4. Cap design provides a sediment collection 
635 Madison Avenue, New York 22, N. Y. %: chamber below screen. 
— 5. Generous proportion of open screen 
‘ area in relation to pipe size 


minimizes pressure drop. 


Mis 


Oa 


STRAINERS «+ STEAM TRAPS + TEMPERATURE CONTROLLERS «+ HEATING SPECIALTIES 
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RELIABLE 


RAY 
BURNERS 


FIRST IN 


ECONOMY 
SALES 
PERFORMANCE 


When you specify Ray Burners, you get lowest initial cost, economical operation and proven 
performance. Ray is the pioneer in burners, setting industry standards for quality. This leader 
ship, combined with world wide acceptance, local service and mass production economies makes 
Ray Burners the most efficient, practical units you can specify. Write for engineering data 


it} RAY BURNER COMPANY 


1301 San Jose « San Francisco, California 
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“Buy them by the carton"’ 


When you need copper tube fittings look 
for the Anaconda orange and black carton 


COMPLETE RANGE OF TYPES AND SIZES 


nominal sizes from '/g” through 
3” 


Brass Fittings for Flared Tubes 
>) 6 in all standard combinations, 


Fittings. Nominal sizes '/ 
through 4” 


Wrought-Copper Solder-Joint AD 


Flanged Fittings. In sizes to 
meet all standard requirements 


Accessories. Hangers, Flanging ~~ 6 


and Sizing Tools, Tube Straps 4 ic 


Cast-Brass Valves. Full range 


of standard sizes and combina- 
tions 
Cast-Brass Solder-Joint Fittings. @ 


Nominal sizes from '/g” through 
> ad 


Wrought-Copper Solder-Joint 
& oe Fittings for Refrigeration and 

Air Conditioning use. Actual 

OD sizes 3/\4” through 4!/9” 


Cast-Brass Solder-Joint Drain- 
age Fittings. In all standard 
combinations from 1'/4 
through 8” 


Designed for your convenience, the new Anaconda carton serves 
as a handy container on the job, in your truck or in the stock 
room. Contents are cle arly indicated so you can quickly spot 
the fittings needed. 

These new cartons are being placed in the hands of Anaconda 
distributors as quickly as possible, but whether in the new 
package or not, Anaconda Fittings are the best you can buy. 
On your next copper job, use products that you can depend on— 
use Anaconda Copper Tubes and Anaconda Fittings. 


HAVE YOU OUR CATALOG, “Anaconda Copper Tube 
Fittings and Valves”? If not, write for a copy 
today. It lists, with illustrations and roughing-in 
dimensions, the complete range of Anaconda Fit- 
tings in sizes from *5" through 12” for all copper 
tube applications—general plumbing, heating, air 
conditioning and refrigeration. Ask for Anaconda 
Publication C-12. Address: The American Brass 
Company, Waterbury 20, Conn. In Canada 
Anaconda American Brass Ltd., New Toronto, 
Ontarin, Canada. 806 


® 


COPPER TUBE AND FITTINGS 


Products of The American Brass Company 
musa 
Anant 


AVAILABLE THROUGH PLUMBING WHOLESALERS oiasnwh 
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Now... Save Time... Save Money 
ON COIL SELECTION 


with Tanto 
sicromatic 
charts and rule... 


for the Architect and 
Engineer 


® No More Trial-and-Error 
Calculations 


® No Interpolations 


A QUICK, ACCURATE WAY TO DETERMINE 
NUMBER OF TUBE ROWS © REFRIGERANT 
TEMPERATURE « LEAVING AIR TEMPERATURE 


When selecting coils, there's no need to waste 
time on long mathematical equations and trial- 
and-error calculations with pages and pages of 
tables. These handy charts and tule from Marlo 


FREE Revised Bulletia on 
MARLO COOLING COILS 


Cc te with inf : on 
design, construction, = 
dimensions, performan*e 
characteristics, etc. : 


Tanto 


coil co. 
SAINT LOUIS 11, MISSOURI 





P 


Quality Air Conditioning and Heat 
Transfer Equipment since 1925 
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permit direct graphical coil selection in a matter 
of seconds, with the simple location of two 
straight lines. On one chart, you can read all 
necessary data for a particular application, in- 
cluding proper refrigerant or chilled water 
temperatures. 


Marlo Coil Co. 
7100 S. Grand Bivd. 
St. Louis 11, Mo. 


Please send me your sicromatic charts and rule, and 
copy of your new revised cooling coil bulletin 11. 


NAME 
COMPANY 


ADDRESS 
ZONE STATE 





One “peep” on 
the United 
electronic scope 
signals the 
slightest flaw or 
variance within 
specifications. 


As a safeguard, 
any deviation is 
noted by an 
audible “beep”, 
United Eddy 
Current testing 
automatically 
rejects inferior 
tube. 





the meaning of custom-made quality 
in aluminum, brass, and copper tube 





At United... the “BEEP” 
and the “PEEP” of 
Electrical Eddy Currents 
lavish special care 

on your tube order 


Eddy Current electronic testing — with equipment 
developed by United engineers — detects those flaws 
in seamless tubes which are invisible. Another reason 
why for the highest quality in thin wall or standard 
aluminum, brass, and copper tubing, always specify 
United. For details, samples, and fast shipment, write, 
wire or phone; 


UNITED WIRE AND SUPPLY CORPORATION 
1497 Elmwood Avenue, Providence 7, Rhode Island. 


for aluminum, brass, copper tube and wire...brazing alloys 
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VIBRATION LINE OF EXHAUSTERS WITH ORDINARY RUBBER MOUNTING 


WAL-}. 2 “abel, Be, i ied fee) 2. 0 ey Ue: 
QUIET-TESTED EXHAUSTER, U-SPRING MOUNTING 


The above chart shows a comparison of vibration levels between 
ordinary exhausters and Jenn-Air Quiet-Tested Exhausters 


44% Less Vibration with 
JENN-AIR Couiet-tested Roof Exhausters! 


Independent Laboratory Tests Prove Conclusively 
That Jenn-Air Quiet-Tested Roof Exhausters With 
U-Spring Suspension Show 44% Better Vibration 
Isolation Than Exhausters With Power Assembly 
Mounted in Rubber 


Noise elimination is a problem which faces the ventilation industry 

today. To minimize the noise caused by vibration, Jenn-Air developed 

the Quiet-Tested Roof Exhauster with U-Spring cushion suspension. 

Now an independent laboratory offers proof positive this new principle 

of suspending the power assembly with U-Springs does the job. The 

PITTSBURGH TESTING LABORATORY, an independent re- 

search firm, was recently asked to compare Jenn-Air’s Quiet-Tested 

Roof Exhauster, with U-Spring Suspension Mounting, against ex- 

hausters with ordinary rubber isolators. Tests were conducted under 

actual working conditions. Result: (see chart for dramatic evidence): Jenn-Air Quiet-Tested Roof Exhauster, 
with U-Spring Cushion Suspen- 


- " 2 2 0, oF . # g 2 
Jenn-Air Exhausters showed 44% less vibration transmission than the sion Mounting. Note low contour 
design which complements modern 


other exhausters. 
architectural lines. 


U-SPRING CUSHION SUSPENSION MOUNTING 
REDUCES VIBRATION... NOISE LEVEL 


This innovation is another important improvement by Jenn-Air. It JENN-AIR PRODUCTS COMPANY, IC 
ensures against the major operating vibration and noise being trans- 1102 Stadium Drive 

mitted through the duct work and into the building. The stainless sr iia e 

steel also assures you the permanency of this quiet operation. Jenn- Please send me free catalog giving complete in 
Air—and only Jenn-Air—Quiet-Tested Exhausters are proved under Susan com eeaen r ty Bae . 
simulated field conditions. Each unit must pass rigid inspection by Name 

the critical Vibronic Eye ...is ‘screened’ in Jenn-Air’s Sound-Elec Title 

Test Chamber to detect noise and vibration. Company 


Patents Pending Address 


LJ 
Ss Ae . 


JENN-AIR PRODUCTS COMPANY, INC. 


1102 Stadium Drive e Indianapolis, Indiane 
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In Bulletin No. 6050 on P-K forced 
boiler water heat exchangers 
complete capacity tables 
are provided, grouped by 
temperature ranges. Pressure 
drop is shown for each capacity 
Dimensional data supplied 

Catalog No 19 covers P-K 

storage water heaters in plain 
steel, copper-lined, copper 


con, Pre-Krete lined, clad 
ond galvanized. In addition to Storage 


tabular data on capacities, wetter 
weight and dimensions, this book lg heaters 
carries a handy conversior 
table to determine capacities 
of heating sections with 
vorious temperature ranges 
and steam pressures. | 
; stalog No. 202 describes P-K 
taneous water heaters 
capacity tables 
g two, four and 
Tables are grouped 
pressures rangir 
Inlet and outlet 
res are listed 


water capacities 


P-K Bulletin No. 303-A 
ng convertors for forced 
ition water heating 

capacity tables include 


k HEATING SYSTEMS 
1! ranges for standard 


ror wate 
iter heating systems. Aliso 
juded are general ranges 


rf radiant heating systems 


® 


FOUR P-K CAT ALOGS YOU NEED 
when Specibying any hot water Aston... 


AND HOW TO GET YOUR COPIES 


boiler water heat exchangers. Just write us for P-K 
heating equipment file #126 and we'll send you the 
set. The Patterson-Kelley Co., Inc., 2112 Warren Street, 
East Stroudsburg, Pa. ‘ 


With these four P-K catalogs on your desk you have 
installation and performance data, conveniently tabu- 
lated on instantaneous hot water heaters, storage water 
heaters, convertors for water heating systems and forced 


Patterson () Kelley 


Water Heater Division 


storage water heaters « instantaneous heaters ¢ convertors water to water exchangers 
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O-B VALVES 


how to stay ahead of competition 


The contractor who will stay ahead of 
today’s tough competition is the one 
who backs up dependable work with 
quality materials. 


When you install O-B Plug Type valves 


for throttling water, oil, air, or steam, 
yow are using the best available 


bronze valve for the job. 


Point out the advantage of this quality 
valve to your customers. Tell how the 
stainless steel seat and disc outlast 
ordinary materials. Let them know 
you used an O-B valve because it will 
mean long, trouble-free service. 


Ask your Ohio Brass distributor about 
the complete line of O-B bronze gate, 
globe, angle, and check valves. Or 
write to: OHIO BRASS COMPANY, 380 
North Main Street, Mansfield, Ohio. 


4847-V 
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Announcing a new book of utmost value 


to Designers and Users of Atmospheric Heat 


Exchange Equipment 


This book is an evaluated summary of 10 million 
summer hourly observations spanning 10 years at 
over 400 official United States, Canadian, and 
Mexican weather stations. 


Staff-prepared by recognized authorities, it pre- 
sents in text, table and map form the 1%, 5% and 
15% design levels of wet bulb temperatures at each 
weather station. Other values presented include dry 
bulb temperatures, and wind speeds and directions 
coincident with the high wet bulb temperatures. 


“Evaluated Weather Data for Cooling Equipment 
Design’ is the most complete and up-to-date 
weather data manual ever presented to designers 
and users of atmospheric heat exchange equipment. 


Typical of Data Presented 
in Chapter and Section Form— 


TEMPERATURE VARIATIONS: 
Daily variations; Monthly variations of wet bulb tem- 
peratures; Annual climatic ranges of wet bulb temper- 
atures; Typical “hot spell” weather sequences. 


WET BULB DESIGN VALUES: 
Pertinent considerations; Wet bulb temperature tabu- 
lations at 3 design levels; Iso-line maps of wet bulb 
temperature frequency (1%, 5% and 15% design 
levels) ; Temperature differences associated with vari- 
ous frequency levels. 


COINCIDENT DRY BULB VALUES WITH 

HIGH WET BULB VALUES: 
Tabulation procedure; Coincident patterns on psy- 
chrometric charts (49 cities). 


WINDS RELATED TO HIGH WET BULB TEMPERATURES: 
Velocity changes with height above ground; Daily 
changes in wind; Upslope and downslope winds; Sea 
and lake breezes; Winds coincident with high wet bulb 
temperatures; Determinations of predominant direc- 
tions; Ranges of velocity; Cooling tower orientation. 


DRY BULB DESIGN VALUES: 


Frequency of occurrence; Estimating frequency points. 


INTERPOLATION BETWEEN STATIONS: 
Variation in wet bulb due to elevation; Variation in 
dry bulb due to elevation; Variation in atmospheric 
pressure; Air mass modification; Influence of terrain 
and adjacent operations; Solar radiation; Influence of 
vegetation; Examples. 


$35.00 


Per Copy 





Copies of ‘Evaluated Weather Data for Heat Transfer Design" will’ be 
available beginning December 1, 1958, through the Fluor Representative 
in your area. Or, write direct to Fluor Products Company, Department DEW, 


Whittier, California. 


FLU OR 


raeeewecgH#;s 


COMPAN Y 


A DIVISION OF THE FLUOR CORPORATION, LTD. 
WHITTIER, CALIFORNIA 
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A REMOTE AIR cooiEp CONDENSER 22°" 
THAT REQUIRES yp 10 1/3 oF 
THE REFRIGERANT CHARGE USED 


BY COMPETITIVE MODELS 





Fin Construction 


ernal volume 
of the coil whil heat transfer 
Coefficient. And higher heat transfer factors 
Permit design of 


more compact units, saving 
valuable Space in installation, 


diminishes the int 
e increasing the 





FOR ALL 


_ 


"ROUND PROTECTION 


Plastic vinyl paint is appli 
; OF unit casing and Structure jn thr 
PRIMER 4 polyviny! las 

The Dunham-Bush line of ‘Bc: Re. ZINC chromate ‘ 
Mote Air Cooled Condensers Includes : : INTERME DIATE—s vinyl fe 
Models in 13 SiZ€S_ with Capacities i lead content. 
ranging from 2.2 tons to 53.5 tons, FINISH hard Brey, ail Weather rac 
Making POSSible use of 4 Single unit Plastic vinyl 
for Practically any job ! 


Stant 
All interior Surfaces o} 
4N extra finish Coat of 


€d to all ferrous Parts 


€e stapes 
tic combined with 





SIN’ with high 


the unit ¢ 


asing 
Plastic yir 


} are Riven 
yl 


Meers offer the PS’ Pres 


ear the compre 


°SSOr, facil 
UStments They are 


thor 
4nd require 


Connection 
lines. No extra 


ING valve gives SMooth 
wide Pressure fluctuations 
s 


Dunham-Bush, Inc. 


A. 
T a: e.S. 
RTFORD 10 e CONNECTICU 

WEST HA 





NEW YORK 
1A + UTICA, 

CALIFORN 

RIVERSIDE, 

ICHIGAN CITY. INDIANA «¢ 

mM 

ecricurT « 

‘ORD, CONN 

WEST HARTF' 


) ero. 
TIOM (CANADA 
eU6H, LTO. PORT HOPE, ONTARIO 
ENGLANO 
LONDON, 
co. 
THE BRUNNER 
BRUNNER Ga. 
HEAT-X, INC. GAINZSVILLE, 
n.Y. 
BREWSTER, 





I eat y P o f ( y " i ri 19 +4 
in l & Air nditi ning, Decem i , 
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ah a OLOn em all 
DIFFUSER 


MUSIC MUSIK 


ROOM ROOM MEN'S LADIES 


ROOM ROOM 


e ee 


COMMON DUCT 


AIRCOUSTAT silences noises of all frequencies 


Eliminate disturbance, distraction and irritation caused by noises escaping 
from one area to another through ductwork. 





Install Aircoustat Sound Traps. AircousTtaT eliminates guesswork, wasted 
space and unnecessary expense of duct lining. You can guarantee your client 
trouble-free performance. You can estimate with complete confidence the 
performance of particular applications. If AircousTaT fits geometrically, it fits 
acoustically. 
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FAN-INLET 
Effective silencing of incoming air 
aids noise reduction generally. 
Particularly necessary in recirculating 
systems. 


FAN-OUTLET 


Prevents fan noise from entering ducts. 


DIFFUSER 


Prevents duct noise from entering room. 


INTAKE 
Prevents outside noise from entering 
quiet area. 


aie 


MUSIC ROOMS 
Prevents noise from either entering 
or leaving room. 
COMMON DUCT 
Prevents ‘cross talk” between 
different areas. 
BRANCH-LINES 


Selected treatment of special areas. 


SERIES 
Produces super-quiet for special 
installations. Permits discriminating 
control. 


CEILING FANS 


Prevents fan ond exhaust noise from 
disturbing particular creas. 


traveling from one area to another through ductwork 


AIRCOUSTAT saves you space. Its greater effectiveness permits smaller-sized 
ducting. It eliminates bulky mufflers. 

For more details, write to Koppers Company, Inc. Industrial Sound Control 
Dept., 6212 Scott Street, Baltimore 3, Md. 











INDUSTRIAL SOUND CONTROL 


Engineered Products Sold with Service 
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Firing aisle shows both Unior 
Iron Works boilers . . . identical 2- 
drum, bent-tube type with a nor- 
mal rating of 70,000 lb/hr. These 
units are fired by Detroit Roto- 
grate Spreader Stokers, 


60 


Furnace ash and dust from Prat-Daniel 
Collectors are conveyed pneumatically 
to this 50-ton ash storage silo. Rotary 
dustless unloader assures a clean oper- 
ation. Ash handling system is by United 
Conveyor Corp. 


Heating, Piping & Ail 


OOn# 


© 
Ee alee 


Combustion controls and 
instruments — centered in 
this control panel by Hays 
Corporation — regulate 
combustion and auxiliary 
operations automatically. 
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University power plant burns coal for modern steam generation 


Enrollment growth and building expansion had 
put a strain on the power plant at the University 
of Notre Dame, South Bend, Ind. After careful 
study—by the consulting firm of Albert Kahn 
Associated Architects and Engineers, of Detroit 
—a decision was made to modernize steam 
facilities and add power generating equipment. 
Two new coal-fired boilers, a turbo-generator 
and auxiliary equipment were installed. 

Maximum efficiency is achieved through auto- 
matic combustion control and complete instru- 
mentation. Today steam is generated economic- 
ally. Another noteworthy result of these innova- 
tions has been the cleanliness of operation .. . 
making Notre Dame’s power plant a model of 
good housekeeping. 


Coal is lowest-cost fuel 


Today, when the annual cost of fuel often equals 
the original cost of the boilers, you should know 
that bituminous coal is the lowest-cost fuel in 
most industrial areas. And modern coal-burning 
equipment gives you 15% to 50% more steam 


per dollar, while automatic operation trims labor 
costs and eliminates smoke problems. What's 
more, tremendous coal reserves and mechanized 
mining procedures assure you a_ constantly 
plentiful supply of coal at stable prices. 


Consult an engineering firm 


If you are remodeling or building new heating 
or power facilities, it will pay you to consult a 
qualified engineering firm. Such concerns— 
familiar with the latest in fuel costs and equip- 
ment—can effect great savings for you with the 
efficiency and economy of coal. 


Technical advisory service 


To help you with fuel problems, the Bituminous 
Coal Institute offers a free technical advisory 
service. We welcome the opportunity to work 
with you, your consulting engineers and archi- 
tects. If you are concerned with steam costs, 
write to address below or send coupon. Ask 
also for case histories booklet, complete with 
data sheets. You'll find them informative. 


BITUMINOUS COAL INSTITUTE 


Department HP-12, Southern Building, Washington 5, D.C. 


SEND COUPON FOR NEW “Guide Specifications for 
Underfeed Stoker Fired Low-Pressure Heating Plants 


Heavy 


demand for the first edition of this booklet, 


adaptable for design loads 3,000 to 26,000 EDR steam, 
has justified an expanded edition covering application of 
underfeed stokers to firetube, watertube and sectional cast 
iron boilers. Complete specifications criteria cover all 
aspects of typical heating plant. 


BITUMINOUS COAL INSTITUTE, Southern Bidg., Washington 5, D. C 
Gentlemen: Please send me 
[} Guide Specifications Booklet Case histories on larger 


() I am interested in your advisory service 


Name 


Title 


Exterior view of Notre 
Dame power plant. Careful 
planning of design com- 
bines spacious interiorand 
pleasing exterior lines to 
maintain campus beauty. 
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Company 


Address 


HP-12 


plants 

















One look and you know it’s Fibrocel 
...the only molded insulation for 
commercial pipelines...in attractive 


new VS and VB jackets. 


Improved 


...with 


x 


i 


~~ 


" Installs easier, faster . . . 


because its size and 
shape never vary. Butt 
straps go on easier, too. 
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JOHNS-MANVILLE ANNOUNCES... 


Fibrocel Insulation 


2 new types of white jacketing 


Easier to install - 


More attractive - 


Thermally effective 


- Priced low for substantial savings 


Test IMPROVED new Fibrocel®—even on just a short 
run of pipe—and see the difference! See why this rigid, 
molded insulation makes an installation so many ways 
better! 

First thing you notice about Fibrocel is that it’s 
molded. For only an unvarying metal mold can produce 
such nearly perfect roundness, such uniformity of size 
and shape. The result — less time needed to get the neater, 
better fitting job you want . .. with the pipeline always 
dead centered in the insulation for top insulating value. 

Rigidity is another Fibrocel advantage. Working with 
a rigid material, butt straps go on easier, faster. And 
your inspection (whether one day or one year after instal- 
lation) reveals not a sign of denting, bulging or ‘“‘fish 
mouthing’’—so common with soft insulations. 


New White Jackets 


Fibrocel now comes in virtually any jacket you'll ever 
need. New Type VS is richly creped, pure white kraft 
backed by 1/3-mil foil. One painting provides complete 
coverage. Yet it’s priced as low as canvas. Then, there's 
new Type VB. Priced slightly higher—but well worth 
it! Outer surface has same rich creping as Type VS, 
inner vapor barrier is full mil thickness of aluminum 
foil, pipe facing is creped black kraft. Creping permits 
surfaces to “‘move”’ with foil as moisture conditions vary 
Fibrocel is also available with ‘““Type C”’ canvas finish 

Let us send you a copy of IN-155A, the informative 
8-page Fibrocel folder. Write for it today. Address 
Johns-Manville, Box 14, New York 16, New York. In 
Canada, Port Credit, Ontario. 


JOHNS-MANVILLE 4/¥j 


100 YEARS OF QUALITY PRODUCTS-—1858. 1958 


ay 
=< 


Takes abuse in rough service 


keeps its “just installed” 


Costs less. Don't let 
Fibrocel’s appearance 
and efficiency mislead 
you. It’s priced low! 


insulates better. Because Fibrocel 
is perfectly round, pipe is always 
“dead center,”’ for maximum 
insulating value. 


More attractive. Rigid, dimen- 
sionally uniform, Fibrocel fits 
tighter, neater. Jacket doesn’t 
dent, bulge or “‘fish mouth.”’ 


appearance through years 


of service 
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A Peerless Blower for Every Application 


Quiet, dependable, trouble-free Peerless Peerless blowers meet and excel industry 
blowers require a minimum of installation standards. They have been thoroughly 
space and reduce mounting costs. They tested according to test codes. Thousands 
offer countless discharge arrangements. of them are providing economical, contin- 
The entire unit is built by Peerless, includ- uous ventilation in installations all over 
ing the motor. the country. 


Write today for Catalog 200! 


A COMPLETE LINE OF AIR MOVING EQUIPMENT 


Member of the Air Moving and Conditioning Association, Inc. (AMCA) 


FAN AND BLOWER DIVISION —~-— 


tHE Prerless.Clectuic comPANY wo | 


1409W. MARKET ST. «© WARREN, OHIO so -<——— _— 
FANS « BLOWERS e¢ ELECTRICAL MOTORS at 
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best reason in the world for specifying 


genetron 


SUPER-DRY 
REFRIGERANTS 


In “Genetron” Super-Dry Refrig- 
erants, moisture has been reduced 
almost to the vanishing point. 
“Genetron” 12, for example, has 
less than one-thousandth of one 
per cent of moisture! And the tight 
quality “specs” for “Genetrons” 
are usually bettered in production. 
“Genetron” Super-Dry Refriger- 
ants are available from wholesalers 
everywhere. So be sure to make 
your next order—“Genetron.” 


llied 
ualiael, 


QUICK FACTS on GENETRON 
Super-Dry Refrigerants 


® Guaranteed exceptionally low moisture 
content. 


© Noncorrosive to standard equipment mate- 
rials, nontoxic, nonflammable, stable, safe. 


Critical and freezing points well outside range 
of operating uses. 

Solvent action on oil helps prevent solidifica- 
tion or congealing of lubricant; aids in lubri- 
~ of equipment; generally miscible with 
oil. 

Freely interchangeable and may be mixed in 
any proportions with comparable fluorinated 


hydrocarbons meeting the same strict refrig- 
erant specifications. 

® Available everywhere, from refrigeration 
wholesalers throughout the country. 


GENETRON 11 ORANGE LABEL CCI,F 
Trichloromonofluoromethane 


GENETRON 12 WHITE LABEL CCI.F, 
Dichlorodifluoromethane 

GENETRON 22 GREEN LABEL CHCIF, 
Monochlorodifluoromethane 

GENETRON 113 PURPLE LABEL C.CI,F; 
Trichlorotrifluoroethane 


GENETRON 114a BLUE LABEL C.CI.,F, 
Dichlorotetrafluoroethane 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 
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---AN INDUSTRY STANDARD 


for the Best in Copper Products 


Make sure your copper is Hussey Copper— 
gece 7" Amn 7 
Sy and be sure! That’s the advice of seasoned 
eae buyers who know Hussey Copper and Brass 
quality and finish to be an industry standard 
PITTSBURGH (19) 
2850 Second Avenue for the best. 


CLEVELAND (3) Supplies are adequate and conveniently ob- 


5318 St. Clair Avenue t d f ] t h ‘ 
CINCINNATI (37) aine rom seven comple e warehouses or in 
1045 Meta Drive mill quantities. Make sure it’s Hussey Copper 


CHICAGO (18) —and be sure! 
3900 N. Elston Avenue 


ST. LOUIS (1) 
Central Terminal Building 


PHILADELPHIA (30) Cc. G. HUSSEY & COMPANY 
1632 Fairmount Avenve (Division of Copper Range Co.) 
NEW YORK ROLLING MILLS AND GENERAL OFFICES 


LONG ISLAND CITY (6) PITTSBURGH 19, PA. 
34-39 Thirty-first Street Gar mush 


TO THE STANDARDS 
Of AMERICAN INDUSTRY 
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cha’ wl ded 


LINEAR DIFFUSER MODEL 
in three sizes 


80-450 cfm air delivery 


o-draft: 


HIGH VELOCITY 
VALVE 
ATTENUATORS 


REMOVABLE UNDER-WINDOW 
MODEL 

in three sizes 

80-450 cfm air delivery 


< 

OPEN END MODEL 

in six sizes 

80-1500 cfm air delivery 
Rectangular and Multiple 


80-1506 cfm air delivery ” een a Round Outlets 


ALL SIX MODELS offer greatest 
design flexibility for single 


and dual duct systems 


All six high performance, space-saving, cost-saving models are available with Con- 
stant Volume Control... with either flat plate or sinuous baffle... with static 
pressure taps for quick accurate air delivery measurement . . . and with the patented 
helical spring damper that assures complete close-off. 

Wherever your plans call for a high velocity air conditioning system—whether 
you're designing a new structure or remodeling an old one—choose Connor high 
velocity valve attenuators... there’s a model that meets every design and per- 
formance test. 

Request new 24 page Bulletin K33-A, which includes selection data on Connor 
equipment and special information for the design of any High Velocity system. 


COMN .. for Conctant Comfor’ Conititions 
MAIL TODAY 


» Ae CONNOR ENGINEERING CORPORATION 
G j 82 SHELTER ROCK ROAD, DANBURY, CONNECTICUT 


FT no-draft: 


high velocity air diffusers 


Please send me New 24 page Bulletin K33-A 





CONNOR ENGINEERING CORPORATION 
82 SHELTER ROCK ROAD @ DANBURY @ CONNECTICUT 
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THE No. 192-L MULTI-FLEX REGISTER 
That Set the Pace For ALL YEAR-ROUND A-C SYSTEMS 


The New 1500 U.S. Round Ceiling Diffuser 
GREATEST FREE AREA — Stepped Down and FLUSH 
Deep Wide Anti-Smudge Ring. Gasket Sealed. 








It’s PERFECT for ALL-YEAR-ROUND HEATING and 

COOLING RESIDENTIAL and COMMERCIAL AIR CONDI- 

No. 1800 Round Damper. Knob-operated Knob TIONING SYSTEMS —and AT LOWEST COSTS of All. 
ee SUFFICIENTLY SHALLOW to Install in Standard STUD PAR- 
TITIONS or in ANY APPLICATION. BUILT for EFFICIENCY, 

VERSATILITY and ECONOMY and DEVELOPED by U.S. 

Lever-Operated Parallel Valves — Up and down Flow Deflection. 

Individually Set Vertical Streamlined Bars Render Desired 


Lateral DIFFUSION. 
No. 2500 U.S. Square Ceiling Diffuser MAX- 


IMUM FREE AREA. STEP-DOWN and Flush Deep #yoo-L 
Wide Guter Sectien Gudhated. HORIZONTAL CROSS SECTION "/Q2 


OUCT SIZE +14" 


FRONT BANK /NOIVIDUALLY~ SET BARS 
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No. 2800 SQUARE CEILING DAMPER MULTI-SHUTTER VALVE Lever Operated 


See U. S. at the International Show 
— Philadelphia — Booth 713 


UNITED STATES REGISTER COMPANY 
BATTLE CREEK, — MICHIGAN, U.S.A. 
Branches: MINNEAPOLIS e KANSAS CITY « ALBANY : 
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... The zinc holds tight on a Bethcon sheet 


Put it through the toughest operation in your shop... a 
Bethcon galvanized steel sheet will do all you ask of it 
The coating comes through intact as the sheet forms up 
into a strong and rigid finished product 


Bethlehem’s continuous galvanizing process includes a 


special annealing cycle which gives the basic steel sheet its 
ideal blend of strength and ductility. Moments later, the 
zinc is applied, and applied so ughtly that it permits form- 
ing never before considered practical for galvanized steel. 


You really ought to try Bethcon for yourself in order to 


BETHLEHEM STEEL —& 
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fully appreciate its true advantages. It is av uilable in both 
cut lengths and coils, in gages 12 and lighter, with 
either plain open hearth or copper-bearing (Beth-Cu-Loy) 
steel for the base metal. A Bethlehem representative will 
gladly work with you in running some tests Just get in 


touch with the nearest Bethlehem sales ofhice 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 








BECAUSE: 
You are assured of consistent 
quality time after time. 
You support your fellow 
American workers. 
You help build your reputation 
and America’s prosperity. 


You can count on a reliable 
source of supply. 


Highest grade copper from Phelps 
Dodge’s own mines. 


Controlled quality assures unsur- 
passed tube properties, including 
precise uniformity of wall thickness. 


Color-coding of straight-length 
tubes for instant identification. 


Packaging that’s easy to stock, 


easy to use. 


Mill depots strategically located 
for speedy service. 


Quality tube sold the Quality way—through wholesalers 


PHELPS DODGE PRODUCTS 


CORPORATION 


NEW YORK, N.Y. « LOS ANGELES, CALIF. 
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NEXT MONTH’s issue will be a banner one, featuring 
—in addition to its regular editorial content—two big 
reasons for you to keep it handy throughout next year. 
One is the annual Directory Section which will contain 
an up-to-date alphabetical listing of all products in the 
field and their manufacturers. The second is a complete 
Show Section previewing the 14th International Heat- 
ing and Air Conditioning Exposition in January—tell- 
ing who will display there, what products they will 
show. There is a third reason, too: a new HPAC Engi- 
neering Data File presenting a comprehensive report on 
what to consider when selecting valves for process and 


pewer piping applications. 


1959 Construction 
To Set New Record 

. for work put in place 
CONSTRUCTION in 1959 will set 
new records, both in _ contracts 
awarded and in work put in place, 
according to F. W. Dodge Corp. 

Contracts in 1959 for all types of 
construction will total $35.6 billion, 
a 3 percent increase over this year’s 
estimated $34.7 billion, according to 
the Dodge figures. 

The principal upward push in con- 
struction contracts next year is ex- 
pected to be in private projects, in 
contrast to this year, where govern- 
ment owned construction sparked the 
recovery from the recession. 

The largest percentage increase, 
14 percent, is expected to come in 
contracts for new factory buildings 
(as measured in floor area). The re- 
port notes, however, that “this would 
still represent a recovery to a modest 
total. If better business should cause 
managements to revise upward their 
plans and appropriations for plant 
and equipment above the levels they 
presently indicate, this figure could 
go substantially higher.” 

Contracts for nonresidential build- 
ings are estimated at $11.6 billion 
in 1959, up 5 percent from 1958. In 
terms of physical volume, floor area 
is expected to increase by 4 percent 
over this year, with the larger indi- 


vidual categories as follows: manu- 


facturing, up 14 percent; hospitals, 
up 5 percent; religious buildings, up 
1 percent; commercial buildings, up 
3 percent; schools, up 2 percent; so- 
cial and recreational buildings, down 
5 percent; public buildings, down 
9 percent. 

Heavy engineering contracts in 
1959 are estimated at $9.7 billion, 
up 2 percent from 1958. 

Total public and private housing 
starts this* year are estimated at 
1.160.000, and no change is indi- 
1959. The 


report notes the adverse influence of 


cated in this figure for 


rising interest rates on VA and FHA 
programs, and the possibility of off- 
setting actions by Congress and the 
Administration in 1959. Because of 
rising costs, dollar volume of resi- 
dential contracts is estimated at | 
percent above the 1958 level, but in 
view of a trend toward smaller units, 
including apartments, physical vol- 
ume as measured in floor area is ex- 
pected to decline by 2 percent. Dollar 
volume of residential contracts in 
1959 is estimated at $14.3 billion. 
Noting that the estimate of a 3 
percent increase in total contracts 
next year may seem modest in view 
of the prospect of a much better busi- 
ness climate in 1959, the report says 
“it must be remembered that we are 
talking in terms of contracts, and 
that a sharp rise in contracts has al 


ready occurred in 1958. In consid- 
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erable degree, the increases this year 


represent specific government efforts 
to stimulate the economy by stimu- 
There has 


been some ‘borrowing from the fu 


lating construction 


ture.’ 

“If our expectations are realized,” 
the report concludes, “construction 
contracts next year will again set a 
new record in dollar volume, and 
1959 will mark the 15th consecutive 
increase and the 12th consecutive 
record year.” 


Contracts for future construction 


for this past September totaled $3,- 
215,919,000, an increase of 26 per 
cent above the like month of 1957. 
The increase was the greatest ove 
a corresponding month of 1957 that 
has been reported so far this year. 
The cumulative totals of contracts 
months of 1958 
amounted to $26,985.813.000, up 7 
like 1957 period, 


The breakdown by major construc 


for the first nine 
percent ove! the 


tion categories shows: nonresiden 
tial, at $8,504.854.000, down 3 per 
cent; residential, at $10,945,492.000, 
up 7 percent; and heavy engineering, 


at $7.535.467.000. up 2] percent ; 


Ultraviolet-Sensing Tube 
Detects Fire, Vapors 


- ++ predict wide application 

SCIENTISTS at Minneapolis-Honeywell 
Regulator Co. have achieved a break 
through in basic research in finding 
a way to make practical use of ultra 
violet rays to detect fire and « x plosive 
vapors 

An ultraviolet-sensitive tube, devel 
oped after five years’ work at the 
company’s research center, can simul 
taneously detect fire, smoke, and com 
bustible vapors. It is said to be the 
first device ever designed that can 
sense all three of these phenomena 
at the same time 

Finn J. Larsen, Honeywell research 
director, predicts that the new tubs 
about the size of an index finger 


will have wide application in fire 





and explosion warning systems, mak- 
ing warning devices that are very 
accurate and versatile. 

In a typical warning system, Dr. 
Larsen says, the tube would work 
with an amplifier circuit to add up 
the impulses of electrical energy gen- 
erated by the tube as it counts ultra- 
violet rays. Whenever the rate of 
these impulses exceeded a_ specific 
rate an alarm would be sounded, 
equipment turned off, sprinklers 
started, etc. 

Dr. Larsen states that the new tube 
has an almost unlimited life expect- 
ancy and also can be mass-produced 


economically. + 


Launch Certification 
For Unitary Conditioners 


-++ under ARI-NWAHACA Co-op 
COMPLETION of the first phase of the 
certification program for unitary air 
conditioners, initiated last May as a 
cooperative project of the Air-Condi- 
tioning and Refrigeration Institute 
and the National Warm Air Heating 
and Air Conditioning Association, has 
been announced by Geo. S. Jones, 
Jr. and George Boeddener, managing 
directors of ARI and NWAHACA, 
respectively. 

This initial phase included the 
signing of contract agreements by 
the majority of manufacturers in 
this field, and was highly successful, 
according to spokesmen for the co- 
operating associations. 

The program, which becomes effec- 
tive January 1, will cover self-con- 
tained air conditioners such as those 
used in commercial applications, cen- 
tral residential units and other ait 
designed 


conditioning combinations 


as units, as differentiated from room 
coolers on the one hand, and large, 
field assembled system installations 
on the other. Certification of this 
equipment by its manufacturers will 
include a program of testing by an 
independent laboratory under con- 
tract to ARI, which will administer 
the program. 

The unitary certification program 
is based on compliance with all provi- 
sions of ARI Standard 210-58, and 
provides that cooling capacity ratings 
of unitary equipment be expressed in 
Btu per hour or tons, but not in horse- 
power of compressor motors, which it 
is felt is not a true measure, 

Already firms representing the 
major producing capacity in unitary 
air conditioners have entered into 


ARI, and 


a number of others are expected to 


contract agreements with 


sign in the near future. Under this 
agreement, manufacturers certify to 
ARI by submitting data, and certify 
to the public by display of a certifica- 
tion seal that their products are in 
compliance with the ARI Standard. 
The seal may be displayed on the 
equipment as well as on specifications, 


literature, and advertising. + 


N. Y. Cooled Office Space 
Passing 50 Percent Mark 


+ ++ contractor's survey shows 
A survey of 93 million sq ft of 


major New York City office space in 
133 existing structures and buildings 
under construction reveals that air 
conditioned space in the city is pass- 
ing the 50 percent mark. 

The survey, made by Hudik-Ross 
piping, 


Co., mechanical (heating, 


and air conditioning) contractor, 


“If we don’t keep our men trained to handle 
the technical equipment of today, we’re sunk in 
our efforts to train men to handle the technical 
marvels that are coming.” —Ralph G. Smith, Dow 
Chemical Co., speaking at the recent semi-annual 
meeting of the American Society of Mechanical 
Engineers in Detroit on the need for stepping up 
on-the-job training for all types of technical per- 


sonnel. 


covers 12,178,000 sq ft of space in 20 
new buildings under construction, 
25,530,000 sq ft in 90 completed 
posiwar buildings, and 55,303,000 sq 
ft of major space in 323 prewar 
buildings. Major office space, accord- 
ing to the Real Estate Board of New 
York, represents 83.5 percent of the 
total assessed value of all office build- 
ings in Manhattan. 

The study showed that when the 
20 buildings now under construction 
are completed, 51 percent of major 
office space in Manhattan will be air 
conditioned. + 


Man’s Days Numbered 
Unless He Mends His Ways 


. ++ Doctor tells APCA 
“Man’s DAYS on earth are numbered 


if he keeps dirtying-up his planet,” 
Dr. Rex H. Wilson, medical director, 
B. F. Geodrich Co.. told the recent 
annual meeting of the eastern central 
section of the Air Pollution Control 
Association, in Akron. 

“Humans have the unfortunate abil- 
ity to contaminate everything with 
which they come in contact. Science 
must teach us how to decontaminate 
ourselves and our surroundings. If 
not, we will eventually find our world 
so polluted that we cannot live on it. 

“It is no longer news that man- 
made smog can be constantly annoy- 
ing and lethal,” Dr. 
Wilson said. “The fact that every 
world may be 


occasionally 


large city in the 
plagued with these conditions in the 
future creates a problem for the phy- 
sician as well as the air pollution 


control scientist.” + 


HPAC Index for 1958 
Available Soon 


. » « write for your free copy 
For YOUR convenience the editorial 
contents of Heating, Piping & Air 
Conditioning, including the Journal 
Section of the American Society of 
Heating and Air-Conditioning Engi- 
neers, are indexed annually. The 
1958 index, now in preparation, will 
be available to subscribers early in 
1959. 

To obtain your free copy, write the 
Editor, Heating, Piping & Air Con- 
ditioning, 6 N. Michigan Ave., Chi- 
cago 2, Ill. + 
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REFRIGERANT CONTROLS 


1 ALCO P.O. VALVES—designed and engineered specifically 
for wide load applications—particularly recommended for 
refrigeration systems having compressor capacity reduction. 
ALCO’S PILOT OPERATED THERMO® EXPANSION 
VALVES give a positive control to 150% of nominal capacity 
with minimum superheat. 

ALCO SOLENOID PILOT STOP VALVE insures positive 
liquid “Shut off”. 


Use and specify ALCO—the one 
complete line of REFRIGERANT 
CONTROLS...engineered for efficient 
trouble free performance. 





®BUY SECURITY 
®BUY QUALITY 
@® BUY ALCO 





COMPRESSOR 


The one complete line of refrigerant controls: Thermostatic Expansion Valves * Refrigerant Distributors 





Solenoid Valves © Suction Line Regulators * Flooded Evaporator Controls and Reversing Valves 
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“Open 


for 


Discussion 


@ WE FOLLOW HERE each month the practice at engineering 
society meetings of providing an “open for discussion” period. You 
are urged to take part. Just address your comments to the Editors, 


Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2. 


Terminology Should Distinguish 
Between Hot Water, Warm Water 


ANOTHER CONSIDERATION regarding the terminology 
for heating and piping systems where the medium is 
water of either lower temperature at atmospheric pres- 
sure (vented nonpressurized systems) or higher tem- 
perature at pressures above atmospheric (closed cir- 
cuit pressurized systems), is to call the former warm 
water systems (WW) and the latter hot water systems 
(HW). 

To designate systems with the different higher than 
atmospheric pressure ranges in greater detail, one 
merely has to follow the suggestion of FE. C. Hansen 
(“Open for Discussion,” July) and add the descriptive 
letters to the hot water systems, namely HPHVW, 
MPHW, and LPHW. One usually knows in advance 
which pressure system is under discussion. 

In the basement of a high building one may en- 
counter warm water at a high pressure, but could 
never use a term such as high pressure warm water 
to denote the system concept. 

Therefore the nomenclature should distinguish the 
systems as being either hot, which means pressurized, 
or warm, which is atmospheric. In addition then, to 
denote the different system ranges, one could use high, 
medium, or low pressure or high, medium, or low 
temperature the word pressure being, of course, 
much preferable as it reinforces the meaning of the 
basic condition for hot, repeat hot, water systems. 

In the German language for years no other terms 
are heard than “Heizwasser” (hot water) or “Warm- 
wasser” (warm water) to differentiate between the 
two concepts of water heating systems. 

Leo pe Bruyn 


Minneapolis-Honeywell Regulator Co. 
Zurich, Switzerland 


‘‘Morse Code’”’ Rapping Could Exist, 
But Would Be Readily Detected 


We WERE interested in Lester S. Ries’s comments 
(“Open for Discussion,” August) on the article 
Prison’s Heating, Ventilating Systems Meet Maximum 
Security Needs (June). 

We agree that a method of “Morse Code” rapping 
would be possible through the ventilation ducts. This 
would not apply between two cells on the same floor, 


9 


since the rapping could be readily heard through the 
day room area and the use of the ducts would be un- 
necessary. It would be extremely difficult for the 
rapping to be heard between floors, although anything 
is possible in an institution of this kind. 

With regard to the control problem, the designing 
engineers recognized the problem of radiant heating 
plus glass block fenestration. To overcome this prob- 
lem the radiant heating was designed to supply a basic 
temperature of 60 F, with the remaining 10 F deg plus 
control obtained by heating coils in the ventilation sys- 
tem. This proved to operate quite successfully last 
winter. 

Joun H. Ross 
John H. Ross & Associates, Ltd. 


Consulting Engineers 
Toronto, Ontario, Canada 


Answer Writer’s Queries on Design 
Of Asbury Hospital Air Conditioning 


It was a pleasure to read John Holbrook’s comments 
(“Open For Discussion,” October) to my article De- 
sign New Hospital Heating, Air Conditioning For Ex- 
pansion (June). While I’m sure everyone who is asso- 
ciated with determining air conditioning system design 
realizes that the subject can be discussed at great 
length, I will endeavor to answer Mr. Holbrook’s com- 
ments in their listed order. 

1) Using his terminology, we agree with Mr. Hol- 
brook, “that dewpoint control with reheat system gives 
the most satisfactory results.” As to installation costs, 
our experience has proven otherwise. We have found 
that other systems are more difficult to incorporate into 
a building — some types actually requiring more space 
rather than less as advocated. Unless quality is sacri- 
ficed they are more expensive to install, at least in new 
buildings, and sometimes they are more expensive in 
existing buildings. 

2) The only operating saving that can be effected 
by other than dewpoint control with reheat is to sacri- 
fice maintenance of space relative humidity. This can 
become objectionable at less than design loads for ex- 
terior spaces and can be always objectionable for in- 
terior spaces which have low sensible to total heat gain 
ratios. 

Conventional velocity systems with reheat control 
are inherently less expensive to operate than certain 
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high velocity systems which, to achieve the same final 
space conditions, must necessarily have more refriger- 
ation effect to offset the expensive continuous electric 
reheat which results from the greater energy input to 
the supply fans. These high velocity systems are also 
more expensive to operate because the inherent reheat 
in the fan requires that the refrigration effect be op- 
erated more hours of the year than with conventional 
velocity systems. These features do not include the 
higher fan operating costs which operate every day of 
the year. 

Conventional velocity central systems with reheat 
are, from our experience, less expensive to operate 
than the so-called unit type systems employing primary 
air for ventilation, filtration, dehumidification, and 
humidification, plus chilled water at each space for 
the balance of the cooling load; all features being 
necessary to compare qualitywise with the central sys- 
tems except that the conventional velocity central 
systems have a considerably lower noise level and 
are therefore more desirable. The reason they are 
more expensive to operate is because, as conventionally 
designed, they have higher pumping costs and more 
overall yearly ton-hour refrigeration operation to meet 
system requirements until winter changeover can be 
made which is at a reasonably lower outside tempera- 
ture than is the case with all-air systems. Also the 
maintenance costs are higher with the unit type sys- 
tems. 

3) The system we employ has the same location of 
coil and valve for the patient areas as Mr. Holbrook 
describes, i.e., “under the window stool location.” As 
a further comment we would like to add that with 
numerous projects of all types easily exceeding a mil- 
lion cfm with individual room reheat control we have 
yet to receive a complaint as to the accessibility of a 
reheat coil and valve location, most of which are in 
suspended ceiling spaces. Still another point is that the 
units employed in the Asbury Hospital patient areas 
require almost no attention as compared to filter clean- 
ing, coil cleaning, nozzle cleaning, condensate drip 
problems, and/or noise problems associated with either 
of the so-called unit type systems. 

4) While manufacturers of air conditioning equip- 
ment stress savings in building cubage with the use of 
specific systems, our experience has proven that some 
of these systems actually require more space than con- 
ventional central systems with hot water reheat. This is 
especially true for the types of systems which can be 
applied to other than patient room areas, i.e., sur- 
gery, delivery, x-ray, lab, and sometimes other 
areas in the modern air conditioned hospital which 
often are interior spaces or exterior spaces without 
windows. To satisfactorily condition such areas some 
type of reheat system or at least a cooling coil bypass 
system requiring dual ducts is required. It is our ex- 
perience that, regardless of how high the velocities 
may be, dual duct systems require more space than 
conventional velocity systems and reheat piping 
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Areas which can effect a small saving in space re- 
quirements for ducts and pipes, providing the right 
systems are selected, are those which are basically uni- 
form multi-room, multi-story areas. In the modern air 
conditioned hospital such areas are usually patient 
floors only. Since the patient area amounts perhaps 
only to 20 to 25 percent of the total area of the hos- 
pital, the total cubage saving which might be effected 
is not significant. Also, since many areas of a modern 
hospital have ventilation needs that exceed the heat 
gain requirements, regardless of the type of system 
used, to achieve satisfactory final conditions no saving 
in space can be economically effected over and above 
the central system with reheat. 

5) We agree with this comment and add only that 
we find that different hospitals vary the type of care in 
their recovery areas. Therefore the type of air condi- 


tioning necessarily varies. 


Witiram Sturm 
Ellerbe and Co. 
Architects and Engineers 
St. Paul, Minn. 


Coil Freeze-up Article Long Overdue; 
Hope More Information Is on the Way 


H. W. Atyea’s article, Why Steam Coils Freeze, (April 
and May) was long overdue. I note with interest that 
additional related items are to be covered soon. I cer- 
tainly hope these articles will appear in the immediate 
future and be tied in to the earlier article. 

I think several important points were omitted from 
Mr. Alyea’s article, however. At the very beginning, 
he mentioned the stratification problem, but he didn’t 
mention one of the reasons why this is more of a prob- 
lem today than it used to be with pipe or cast iron 
coils. 

As stated in his article, usually these heat- 
ers were used in multiple banks and as most of these 
systems were installed in the days before cooling was 
considered, the design face velocities used were fre- 
quently in the 600 to 800 fpm range. This design ap- 
proach resulted in an appreciable air pressure drop 
across the heater bank and a relatively even air flow 
across the face of the coils. 

According to Mr. Alyea’s article, with the introduc- 
tion of nonferrous transfer surfaces in the 1920’s the 
number of banks required was greatly reduced. Al- 
though the number of coils frozen increased, the prob- 
lem didn’t become acute until the late 1930’s because 
engineers and coil salesmen tended to retain their old 
habits of banking coils with relatively low temperature 
rises and using higher face velocities. 

With the advent of cooling, the design face velocities 
dropped, permitting the entire load on heating to be 
handled with one coil more frequently and reducing 
the overall air pressure drop through the coils. I have 
seen some jobs operating at face velocities in the vicin- 
ity of 300 fpm with air pressure drops of about 0.10 
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in. water gage with outdoor and return air dampers 
located close to the coils. This invariably resulted in 
uneven air flow over the coil face as the dampers 
modulated and, ultimately, stratification. 

I don’t claim that higher face velocities are a cure- 
all for the stratification problem, but they would help 
in many cases, Sometimes, with higher face velocities, 
two coils would be required instead of one. But about 
the same total amount of surface would be purchased 
and, as explained by Mr. Alyea, two coils deep in the 
direction of air flow can be controlled better with less 
chance of freezing or overheating than one coil. 

Mr. Alyea’s discussion of the temperature gradient 
problem with conventional coils (nondistributing type ) 
is excellent. However, he did not point out that several 
coil manufacturers have spent considerable time devel- 
oping and cataloging low temperature rise coils that 
can be used with higher steam pressures and lower face 
velocities and still give only moderate temperature 
rises of 15 to 25 F deg, so the coils can be banked 
without overheating in mild weather. 

In the discussion of distributing tube coils, only two 
types were specifically mentioned and the existence of 
a third was inferred. I believe everyone could under- 
stand the distribution problem (freeze problem, also) 
better if more types of distribution coils were de- 
scribed. 

The most common distributing type coil is the ori 
ficed tube-within-a-tube coil, with the supply connex 
tion on one end and the return connection on the other 
This was one of the first distributing type coils to be 
developed. I believe most coil manufacturers will now 
admit that this coil has some limitations. One of these 
coils of any size, with large enough orifices located 
close enough together in the inner tube to handle a 
heavy load, cannot satisfactorily distribute the steam 
on light loads (modulated). The temperature gradient 
curve will look like the curve in Fig. 1 in Mr. Alyea’s 
article, although the slope of the line AB will not be as 
acute. This type of coil will be quite safe from freeze- 
up if the tube length is kept relatively short and the 
coil installed with the steam supply at the top and the 
return at the bottom, with vertical tubes. 

Another distributing coil is the return* bend type 
without an inner tube, which Mr. Alyea described. 
This coil works fairly well from 100 percent to 50 per- 
cent modulation if sized correctly and the coil isn’t 
too long. When modulation below 50 percent of ca- 
pacity is attempted with this coil the low temperature 
rise problem shown in Mr. Alyea’s Fig. 1 shows up 
again. Of course, a coil of this type without plate fins 
wouldn’t be very good from the standpoint of distribu 
tion and freeze protection. 

A third distributing type is the tube-within-a-tube 
coil with the connections on one end, also mentioned 
by Mr. Alyea. This coil is offered in types with orifices 
in every tube, without orifices, and with either the sec- 
ond or every third tube orificed. Without orifices this 


coil provides maximum freeze protection and a fairly 
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good temperature gradient curve. The far end tends to 
be hotter than the supply end under light loads, but 
the steam must go through the cool end of the coil to 
reach the far end, thereby making freezing this coil 
difficult. This design doesn’t depend on transfer 
through the fin for freeze protection as does the return 
bend coil mentioned previously, and will give fairly 
even discharge temperature from 100 percent to 40 
percent modulation. 

The tube-in-a-tube coil with orifices and connections 
on the same end isn’t any better on distribution than 


the tube-in-a-tube coil with orifices and connections on 


opposite ends, but this coil is a very poor coil as far 


as freeze prevention is concerned because, under light 
loads (modulation). the steam emitted from the ori 
fices at the supply end tends to block the condensate 
from leaving the coil. The result is ideal freezing con 
ditions. 

The tube-in-a-tube coil with connections on one end 
and every other tube orificed gives the best distribution 
under ail loadings but isn’t quite as good from the 
freeze prevention angle as the non-orificed coil, This 
coil is one of the better types available at the present 
time. 

An even better distributing coil is the orificed tube 
in-a-tube coil with the supply connections on both ends 
and the return connection on one end. This coil pet 
forms excellently when long tube length coils are re 
quired, but the additional cost to pipe two connections 
isn’t warranted for short tube length coils 

Another relatively new type of distributing coil has 
a tube-within-a-tube with orifices and a return bend 
on the far end for the inner tube only with all con 
nections on one end, From many theoretical consider 
ations this should be an excellent coil, but for short 
and medium tube lengths | doubt that it will give any 
better distribution or freeze protection than the other 
orificed coils described; and for long — tubs 
length coils with heavy loadings the coils with the sup 
ply connections on both ends should give better results 
This is again one of the better types availabl 

One important peint regarding freeze protection of 
coils which Mr. Alyea hasn't covered is the need for 
accurate sizing of everything in the system when de 
signing outside air systems. On several occasions in my 
contracting days, I found the ventilating and 
heating loads were calculated and a_ safety factor 
added. The coils were then specified from some coil 
manufacturer's catalog and the capacity exceeded the 
loads previously determined because they couldn't be 
matched perfec tly 

The coils purchased were not the coils specified and 
all exceeded the sper iheation re quirements on capacity 
The control manufacturer selected and sized the con 
trol valves with a safety factor to handle the capacity of 
the coils which were actually furnished and the valves 
were from 35 to 55 percent oversized for the actual 
building load. The result after installation was that the 


first 35 to 55 percent of valve closing didn’t reduce the 





coil capacity at all and actually, in moderate weather 
(20 to 35 FB), the valves performed like two position 
valves. Possibly, Mr. Alyea could cover this problem 
in more detail, His discussion of parallel control valves 


and controlling outdoor ait quantities is excellent 


W. B. Boon 

Field Sales Manager 
McQuay, Ine 
Minneapolis, Minn 


THe AuTHor’s REPLY Mr. Buck’s comments are 
very welcome and certainly will add to the general 
knowledge of the subject, Coil freeze-up is of such 
concern to everyone on the heating, ventilating, and 
air conditioning industry that | am sure there must be 
others who can also contribute additional valuable 
information, Again I can only say, as I did in reply 
to the comments of Lewis Smith (“Open for Discus 
sion,” September), it was heped that the original arti 
cles would stimulate considerable discussion in these 


pages to the benefit of all of us 


H. W. ALYEA 
Director of Engineering 
Johnson Service Co 


Milwaukee, W 


Clarify Conditions Which Caused 
Air Conditioning ‘‘Sweat’’ Problems 


THE COMMENTS on my article What to Watch For 
When Insulating Air Conditioning Systems (August) 
offered hy James H. Shaw (“Open for Discussion.” 
September) are most interesting and do require an an 
ewer, Mr. Shaw is assuming that some of the failures 
studied were caused by moisture absorbed into the in 
sulation, This is not the case. Each trouble mentioned 
in the article was caused by either an excessively high 
dewpoint or a depressed dry bulb or both. Troubles 
caused by poor insulation, whether by moisture ab 
sorption or otherwise, were omitted intentionally, 

Mr. Shaw is right in saying that a poor oI broken 
vapor barrier on the insulation can cause considerable 
trouble. But under normal use the flexible foamed 
plastic insulation with its very low moisture permeance 
or the cork with its vapor barrier will not pick up 
enough moisture to cause a measurable change in its 
effectiveness. Moisture samples were taken from sev 
eral of the installations studied and these samples 
were found to be dry 

Phe original, more comprehensive paper from which 
the article was abstracted brought out these points in 
greater detail. Mr. Shaw is right when he says that 
competent engineering could have prevented most of 
the proble ms discussed 

This study points up the fact that a vapor barrier 
membrane should always hve used between the eround 
and the building if this building is to be built in any 
but arid and semi-arid areas. The installation of a 


polyethylene or other good vapor barrier film is inex 
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pensive insurance against the influx of ground mois- 

ture, the largest source of moisture in most buildings. 

{ wish to thank Mr. Shaw for his remarks and invite 
additional comments from others 

CHankies F. Gino 

Research and Development Cente: 


irmstrong Cork Co 
Lancaster. Pa 


Here Are More Ways to Build 
Reliable, Efficient Library 


EARLIER this year the Question of the Month asked 
for readers’ opinions on what is the best way to set 
up a technical reference library. The following proce- 
dures have been employed for some time and have 
proved to be reliable and efficient. 

Manufacturers’ catalogs, manuals, and similar litera- 
ture having hard covers have code numbers and letters 
stenciled on the outside of each cover for identification 
\ separate card system listing catalogs by manufac- 
turers’ names and assigned numbers allows easy 
identification. Another card system listing literature by 
product, name of manufacturer, and catalog number 
is also employed. Use of both card systems provides a 
cross-index, permitting quick and accurate identifica 
tion. 

Data sheets, bulletins, and thin papel covered cata 
logs are kept in fiber pockets. The latter have typed 
labels for ready identification of subject matter. Each 
pocket contains literature pertaining to one category 
only—such as centrifugal fans, rotary pumps, boilers, 
etc. A card system similar to that used for the hard 
hound literature is also employed for these items. 

Magazine and technical journal articles are kept in 
binders according to subject. A separate card system 
listing title, author, magazine source, and date of pub- 
lication provides an index of available subject matter. 

Textbooks and handbooks have numbers stenciled 
on their covers. A card system containing title, author, 
publisher, edition number, and date of publication 
provides a quick index. 

The methods described offer reliable means for 
identifying technical literature used in an engineering 
oflice. It is recommended that catalogs and other litera- 
ture be kept up to date. Old copies should be discarded 
as revised editions become available. Frequently, the 
former are a source of obsolete information. Also, dis 
carding old editions reduces the need for larger space 
requirements. 

H. B. Waynt 


Consulting Engineer 


W oodhaven, \ } 





The photos on pages 98 and 99 in the 
November issue appeared through the cour 


tesy of Grinnell Co., Ine. 
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Where quality counts... 


Specify RECO 











er 
arene 


General Contractor, Atiantic Construction & Engineering Co.; Mechanical Contractor, Cross Plumbing Co., Ft. Lauderdate; Engineers, Oboler & Clarke; Architects, Gibbs & Mackay: RECO Representative, Essex Heating & Air Conditioning, Miami 


TWO RECO CEMENT-LINED HEATERS 
SERVE NEW GALT OCEAN MILE HOTEL 


Bis From window glass to heating system, quality was the keynote at the beautiful new 
Gait Ocean Mile Hotel. This luxurious $3,000,000 building is the first of 25 new 
hotels to be built on a one mile, $19,000,000 stretch of beach inside the city limits 
at Fort Lauderdale, Florida 


Of course delivery and price were important factors, too. Two RECO Cement-lined 
Hot Water Storage Heaters (48” x 192” and 48” x 264”) “more than adequately” met 
all three of these requirements according to William D. Cross, Mechanical Contractor 


RECO offers you a complete line of heat exchange equipment—all ASME inspected 


and guaranteed. Write for 20-page storage heater catalog showing dimensions, dia 
grams and details. Address RECO, Dept. C, 7th and Hospital Sts., Richmond 5, Va 


CONVERTERS STORAGE HEATERS INSTANTANEOUS HEATERS HEAT RECLAIMERS STORAGE TANKS 


RICHMOND ENGINEERING CoO., INC. 





Question 
of the 
Month 


What Is Correct Pump Head 
For Cooling Tower Piping? 


This question was asked previously in Heating, Piping & Air Conditioning 
and is repeated here, along with answers that have been received from 
readers. Other answers to this question appeared in Question of the Month 
in the October and November issues. Other comments for publication are 


invited. 








“I have a problem of accurately determining the 
pump head for the piping system where cooling water 
is pumped from a sub-basement to condenser units on 
all of 16 stories and then to a cooling tower which has 
the water inlet on the fifth story level. See the drawing 
helou 





Mezz. Floor 








Basement 








ction to Pump 





I would appreciate any suggestions that others may 
have on how this problem may be solved.”—J.A.W. 








Head ~ Resistance of Flow in Piping 
+ Lift + Condenser Resistance 


THE PROBLEM of pump head calculation is one which 


frequently crops up in air conditioning. My solution 


is illustrated in the drawing below. The working pump 


head should equal the resistance of the flow piping 
DAB, plus lift y, plus the resistance of the condenser. 
The pumps will also have to provide the velocity head 
of the water, and must be capable of lifting from A, 
to B on starting up. 

The return pipe BCE will operate by gravity and 
the resistance should be equal to head x to avoid cavita- 


tion at B. 
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TORRINGTON CRACKS THE NOISE PROBLEM The squeeze toward compactness in room 
air conditioners has forced the decibel level up to the point that noise is now the No. 1 problem. 4 In 
anticipation of this trend, two years ago Torrington’s air impeller laboratories went to work on “noise.” 
I The result is the revolutionary Torrington H Wheel—one of the most important breakthroughs in air 
conditioning history. I In one room air conditioner application test the H Wheel reduced the noise level 
from 63 to 53 decibels; and it was less than one half as loud. 1 Torrington’s engineering department is 
now offering samples of the H-Series Wheel for evaluation in your new- product development program. 
THE TORRINGTON MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT ee VAN NUYS, CALIFORNIA e« OAKVILLE. ONTARIO 











It will be of interest to check the working pressure 
difference across the lowest condenser connections as 
follows: 

H, head y + friction A to B and condenser 
resistance 
H, head x friction B to ¢ 
H, H, (y 1) + friction A to B + friction 
B to C + condenser resistance. 

It is therefore recommended that ABC be sized for 
low friction, or a back pressure regulator possibly used 
at E to absorb the surplus. 

Jake CUTHBERT 
Mechanical Engineer 
Oscar Faber & Partners 
Consulting Engineers 
London, England 


Some Earlier Answers Overlooked One 
Vital Factor: Heads Won't Balance 


It SEEMS to me that an important factor was com- 
pletely overlooked in the answers to this question in 
the October issue. As far as I can see, the static heads 
will not balance each other, Here’s why: 


In a system such as is shown in Fig. | the hydro 


static heads will balance. However. in a system like 


> 


— 














aa 


Fig. 1 Fig. 2 


the one shown in Fig, 2, there can never be less than 
vacuum above the right riser. Thus, the pressure differ- 
ence can never be more than | atmosphere and the 
water will not balance more than 33.9 ft. The rest of 
the riser has to be taken care of by additional pumping 
pressure, 

Assuming 100 ft between the sixth and 16th floors 
in our particular problem, we will have to add at least 
100—-33.9== 66.1 ft to the pumping head and probably 
much more in order to get good circulation. This extra 
head would, of course, be added to the other heads 
already indicated in the October answers. 

Per EskKILson 


Mechanical Engineer 
Far Rockaway, N.Y 


Sufficient Head Must Be Provided 
To Raise Water Level to 175 ft 


J. A. W.’s QUESTION seems to be a matter requiring 
further consideration. An automatic air vent installed 
at the top of the loop can let air into the system as 


readily as release it. Consequently, with an opening at 


the top of the system and another at the cooling tower, 
this cannot possibly be considered to be a closed 
system. 

The replies in October fail to consider that sufficient 
head must be provided by the pump to raise the water 
level 175 ft. more or less, above the cooling tower 
basin on the fourth floor level. To this must be added 
all the friction losses in the supply pipe and condensers. 
With the reverse return system recommended by An- 
tonio Di Lorenzo. as shown in the October issue. and 
hereby endorsed, some additional head is required to 
overcome resistance to the top of the reverse return 
loop. The arrangement shown appears to be adequate 
to assure a positive pressure at the automatic air vent. 

Some means for restricting the flow in the return 
line is desirable so this line will run full and never be 
under vacuum. The solenoid valve and check valve 
suggested by John Belunas will be of considerable 
value in maintaining the system free of air, provided 
they can be maintained so as to shut off tight. 

Pump head requirements will be equal to the static 
difference between the level in cooling tower basin and 
the highest point in the pipe system, plus resistance of 
supply piping, plus resistance of condenser circuit. plus 
resistance of return pipe from condenser to top of 
reverse return loop, plus 10 ft (more or less) to assure 
positive pressure in the pipe at the air vent valve. If 
the return pipe is restricted to have more than 10 ft 
greater friction drop than the static head in that pipe. 
then the extra friction so created must also be added 
to the pump head. 

It should be noted that the sum given above is pres 
sure differential which must be produced by the pump. 
It should not be confused with the pump discharge 
pressure, which will be greater. 

S. A. LirrMann 
Chief Mechanical Engineer 
Giffels and Rossetti 


Architects and Engineers 
Detroit, Mich 





READER ASKS — 


‘‘What Is Best Location 
For Induced Draft Fan?’’ 


‘| would like to know how the best location 
for an induced draft fan can be determined. 
Also, what factors should be considered in 
positioning the fan after the location has 
been selected.''—D.H.S. 


@ YOU ARE INVITED to contribute a question for 
publication or an answer to a published question. 
Write: The Editors, Heating, Piping & Air Condi- 


tioning. 6 N. Michigan Ave., Chicago 2. 
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Here is a cascade refrigeration system using Freon 22 and 
Ethane refrigerant. This system cools five gallons of oil per 
minute to minus 70° F. All of the refrigerator tubing on 
both high- and low-pressure sides is brazed with S1L-Fos 
(approximately 185 joints). Some joints fluctuate in tem- 
perature from minus 200° F to plus 70 or 80° F. 


Now the tube bundle is being brazed to the sheet by the same 
simple heating method. 


Here, operator brazes the tube bundle before assembling it 
in condenser shell. Hand gas-air torch keeps the S1IL-Fos 
flowing freely. 


Operator puts finishing touches on last joints of small two 
stage unit. 


20 Years Without A Joint Failure... 


Harris Refrigeration Sets T 


This 20 year failure-free record is even more re- 
markable since the joints of Harris equipment are 
subjected to extreme temperature, pressure and 
thermal shock far in excess of an ordinary 
refrigerator. 

A pioneer in the design and manufacture of low- 
temperature refrigeration equipment for science 
and industry, Harris Refrigeration Company, 
Cambridge, Massachusetts, finds Handy & Harman 
SIL-Fos the brazing alloy that meets all its strin- 
gent requirements for high strength, leak-tightness 
and durability. Specified for 20 years in the pro- 
duction of Harris units ranging from small refrig- 

GET THE FACTS FROM eo 

BULLETIN 20 
This booklet gives a good pic- 
ture of silver brazing and its 
benefits ... includes details on 
alloys, heating methods, joint 


design and production tech- 
niques. Write for your copy. 
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oy HANDY & HARMAN |: 


his Record With SIL-FOS 


erators for cold-treating ball bearings to a giant 
big enough to chill a 20-foot, 10-ton mill roll, 
SIL-Fos has always assured highest quality joints 
while providing the production flexibility and econ- 
omy essential to efficient manufacturing. 

Time, strength and leak-tightness are, by them- 
selves, excellent reasons for specifying SIL-Fos 
There are many more. Like brazing’s inherent 
economy. Like the ease and speed with which joints 
are made. And like the quality SIL-FOs joints 
assure your product. We would like to give you all 
the necessary brazing background you may require 

.. call us. 


Source of Supply and Authority on Brazing Alloys: 


er OGtroR 


ViOtn . 


General Olfices: 82 Fulton $t., Mew York 38, M. Y. 
DISTRIBUTORS IM PRINCIPAL CITIES 


amaoe 





THis new VACUUM HEATING PUMP 


HAS THE INCREASED AIR CAPACITY 
EFFICIENT HEATING PRACTICE DEMANDS 


Designed and manufactured by the organization that made the Jennings 
Manifold Heating Pump standard of the Heating Industry, the new CSM 
incorporates every desirable feature architects, engineers, owners and 
operators have sought. Employing separate air and water pump elements, 
each with its own motor and each independently controlled by its own 
automatic switch, the capacities and arrangement may be widely varied to 
meet job conditions. For the first time, the engineer has the choice of real- 
istic water and air capacities required for rapid system response without 
wasteful overheating. 

These pumps possess many other features which permit a more efficient 
utilization of fuel and minimum use of electric power. Low, low returns 
reduce installation costs and usually eliminate putting the pump in a pit. 
Simplicity and efficient operation reduce supervision and maintenance 
costs. Information regarding this new heating pump development is avail- 
able immediately upon request. 




















M Increased air capacity 


induces rapid system 
response without 
wasteful overheating. 


Separate air and 
water pumps individually 
selected to meet actual 


job requirements. 


Control system 
that operates individual 
pumps only when needed. 


Flexibility 

permitting addition of 
radiation without changing 
basic pump installation. 


Low, low, 
return line connection. 











ENGINEERING COMPANY 
437 WILSON, SO. NORWALK, CONN. 


NAS 
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DIFFUSERS, RETURN AIR INTAKES, lights are concealed abdéve aluminum honeycomb ceiling. Ar 


rangement does not impair air distribution, adds to appearance of 92,000 sq ft of ceiling in new Reynolds 


Metals Co. general office building 


New Air Distribution Technique 


Hides Diffusers Above Ceiling 


... to give office areas a new look 


BY ROBERT B. HUPPER The design of this new air distri 

Mechanical Engineer bution system was a challenge early 

Eba Services, Ir in the planning of the building. It 

was required that a major portion 

WitH THE design of the new $11.5 92.000 sq ft of the then pro 

million Reynolds Metals Co. general posed structure have a false grid 

office building in Richmond, Va.. a type ceiling. Multiple rows of tub 

new air distribution tee hnique was type fluorescent lights. mounted in a 

born. The recently completed struc continuous arrangement, were to be 
ture features a unique method where installed above it 

by heated or cooled air is admitted Because light and radiance wer 

through diffusers above an aluminum key considerations. shadows had to 

honeycomb ceiling which gives the he eliminated there could be no 


of delicate lace interplay of light and dark. Accord 


effect of a canopy 
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diffusers. ductwork, and 
intakes all 


mounted exposed just below the ceil- 


ingly, the 
return air normally 
ing had to be installed above the 
lights and above the ceiling. Tech- 
nically, this was an unusual and 
rather perplexing demand. 
Additional 


were made, and this is the packaged 


decorative demands 
problem with which the engineers 
were confronted: 

diffusers, 


above 


1) Functionally, the 
though completely concealed 
the honeycomb ceiling, must guaran- 
lee proper air distribution. 
diffusers, 


exposed in plas- 


2) Decoratively. — the 
where necessarily 
tered ceiling areas, should hardly re- 
conforming 


veal their purpose, by 


with the planned interior. 


Problem Was Three-Fold 


In the grid ceiling areas, the major 
problem was a three-fold one of air 
supply, distribution, and control: 

1) To supply air from the diffus- 
ers located above the lights 

2) To exhaust air through intakes 
above the 


which also were to be 


lights 
}) To maintain an even tempera- 
ture without drafts in the working 
areas below. 

The problem was attacked from all 
perspectives with various air distri- 
bution theories, systems, and _proc- 
esses. Finally, this solution was pro- 
posed and tested: 


A single stream air diffuser which 


delivers a high velocity jet was se- 
lected because it distributes air in 
an effective single stream pattern, 


eliminating drafts and equalizing 
room air temperature by a high in- 
duction rate. These units had to have 
calibrated sleeve dampers which 
would assure precise air volume reg- 
ulation. 

It was believed that the high de- 
gree of air entrainment produced by 
this single stream diffuser would 
make the location of return air in- 
takes considerably less crucial. Out 
of the total 


limes the primary supply air volume 


room air. about seven 


would be entrained and set in mo- 

tion to mix thoroughly with the air 

in the zones occupied by workers. 
Another 


equal to the primary supply air vol- 


portion of air, about 
ume (one-eighth of the total air in 
exhausted. 
then 


would continue to mix with the room 


motion). could then be 


The remaining air in motion 
air and provide the occupied areas 
with efficient. uniform air condition- 


ing. 


Erect Typical Building Module 


To test the theories and determine 
the actual performance of this pro- 
posed ait distribution system, the 


diffuser 


and the 


manufacturer was contacted 


following tests were con 
ducted in his laboratory: 

For a typical module of the build- 
room was erected. The 


15 ft 


ing. a test 


room was made 20 * 12 


SYSTEM of 880 giant color anodized aluminum sun louvers 


shield eastern, western faces of building 
and glare to reduce cooling load. Louvers 
are geared to astronomical clock 

which anticipates sun’s move 


ment 


from heat 
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high. It had a 9 in. thick ceiling, the 
bottom of which was 9 ft, 6 in. from 
the floor. Five rows of lights, each 
row 12 ft long, were installed above 


the ceiling, exactly duplicating ex- 


pected job conditions. A typical low 


diffusers 
mounted on collars beneath it, was 
the lights. No at- 


tempts were made to minimize ob- 


pressure duct, with 9 in. 


installed above 
structions. 
Two openings representing return 
air intakes were made in the op- 
posite side wall at the same height 
as the diffusers. A temperature dif- 
ferential of 20 F deg was obtained. 
Air temperature readings were taken 


different 


six different heights within the room. 


at seven locations and at 


or at 42 different points 


Results Prove Satisfactory 


The test results were conclusive 
and very satisfactory. The lowest air 
temperature was 74 F, found at one 
highest 


end wall. The temperature, 


76 F, was found near the room’s 
center and at the other end wall, and 
was also found to be the tempera- 
ture of the return air. 

Excellent room air mixing was ob- 
tained. Also, it was proved that 
neither grid type ceilings nor light- 
ing tubes were obstructions to proper 
air diffusion. as it previously had 
been believed. Both theory and test 
results have been further substan- 
tiated by actual operating experience. 


The system has been completely sat- 
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isfactory since October, when the 
new building was officially opened. 


Air diffusers, 


most large air conditioning systems, 


indispensable — to 
have often been instruments of 
decorative crimes. Here, it has been 
demonstrated that they can function 
properly even when hidden above a 


grid type ceiling. 


Use Zoned Air System 


Since the building is totally en- 
closed with fixed glass panels, the 
reliability and efficiency of the heat- 
ing, ventilating, and air conditioning 


system are of primary importance. 


To accommodate the architectural and 


occupancy requirements, it was de- 
cided to use a zoned air system with 
booster heaters in the ducts. 

Provision was made for individual 
thermostatic controls as required for 
complete flexibility now or for any 
future office arrangements. Perim- 
eter heating is achieved through hot 
water convectors in aluminum grilles 
under the glass panels. These convec- 
tors are controlled by an outside 
thermostat so as to be more respon 
sive to variations in the outdoor tem 
perature. 

Air distribution is accomplished 
by 10 separate fan systems with a 
total air flow rate of 292,400 cfm. 
These fan systems take outdoor ait 
from a common plenum, the intake 
grilles for which are in the first level 
terrace at the northeast corner of the 
podium. This air is cooled or heated 
as required, filtered, dehumidified, 
and distributed throughout the build- 
ing in aluminum ducts which are 
acoustically treated to maintain a low 


level of equipment noise. 


Louvers Intercept Sun’s Heat 


Sun louvers serve a very real 
purpose in air conditioning by effec- 
tively intercepting the heat of the sun 
outside of the building. By protect- 
ing the glass walls from the rays of 
the sun and providing proper ventila- 
tion between the louvers and _ the 
glass, the heat load is substantially 
reduced on the critical east-west ex- 
posures. The end result is that air 


conditioning costs are reduced 
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enough to write off a large portion of 
the louver cost. 

The system with a total area 
of 21,355 sq ft 


the largest sun louver installation in 


is believed to be 


the world, Operated by two 7.5 hp 
and two 5 hp motors, it is governed 
by a complex control system. 

The installation has 880 louvers, 
each 14 ft tall, 22 in. 
with a cross section resembling a flat 


thick at the center. 


wide, and 


diamond 3 in. 

The louvers change position sev- 
eral times during the day. Their 
rotation is only slightly in advance of 
the sun’s movement so that minimum 
restrictions are placed on view and 
entering daylight. The proper tim 
ing and amount of adjustment was 
determined through a study of daily 
and seasonal movements of the sun. 

Seasonal changes in sun angles re 
quire periodic corrections in the 
daily program of louver movements. 
These 


matically by a master clock so that 


corrections are made auto 
the louver operation is automatic the 
year ‘round, Barring power failure, 
the master clock will keep the con 
trol system properly adjusted until 
about 2100 A.D. 

The control system also provides 
for cloudy weather. Reduced light in 
tensity from cloud overcast will cause 
photoelectric units to countermand 
(after a 3 min time lag) the program 
control of the louvers and turn them 
perpendic ular to the building to ad 
mit maximum light. Return of clear 
sunlight lets the program control sys 
tem take over, and the louvers auto 
matically move to their proper time 


positions, 


Heat With Oil Fired Boilers 


Heating for the building is pro 
vided by two 300 hp steam boilers 
with capacities of 9.5 million Btu per 
hr each. Each boiler has a horizontal 
rotary oil burner with automatic gas 
ignition and burns No. 6 fuel oil. The 
oil is stored in two 15,000 gal tanks 
underground. Estimated annual fuel 
consumption is 236,000 gal. 

Fuel oil is preheated by a steam 
heater with an auxiliary 42 kw elec 
tric oil heater for standby operation. 


The oil heating unit is capable of 
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delivering 500 gph of oil at a dis 
charge pressure of 50 psi with only 
one pump operating. 

Booster coils and reheat coils is 
the air distribution systems are sup 
plied by a steam-hot water converter 
supplying 33,100 gph. All are ther 
mostatically controlled. 

Direct heating for the building is 
furnished by one steam-hot water 
converter which supplys 26.500 gph 
to baseboard fin type convectors lo 
cated under windows in the cafeteria 
on the second and third floors, in the 


solarium, and in the penthouse. 


Provide Finger Tip Control 


From a_ central control panel, 


building engineers have finger tip 
control over heating and air condi 
tioning in the new building. The 32 
ft long panel allows a single building 
engineer to continuously check and 
log temperatures and other data from 
all parts of the building, adjust re 
motely located equipment and con 
trol devices, start and stop heating 


and air conditioning 


quickly 


temperatures in any area of the 


equipment, 
make basic adjustments in 
building, and supervise flow in the 
fire alarm sprinkler lines, providing 
instant warning of fire or failure in 
sprinkler equipment 

Sehemati« layouts ol various 
equipment systems are shown on the 
portions of the panel governing those 
systems, with control instruments lo 
cated in the appropriate part of the 
layout. A system of indicating lights 
also shows whether the various pieces 
of equipment are functioning prop 
erly. 

Without such a control center, th 
same supervision of heating and ait 
conditioning would require a crew 


taking 
adjust 


of eight maintenance men 


temperatures and making 
ments in various parts of the build 
ing. 

Architects for the building were 
Skidmore, Owings & Merrill. Ebasco 
Services, Inc. was the consulting en 


gineer. The mechanical (heating. 
piping, and air conditioning) con 
tractor was Huffman-Wolfe Southern 


( orp + 


Pi 





PUMPING STATION consists of 4 million gal reservoir storage. Water is chemically treated and spray cooled 
(when necessary) prior t its re-use. Seven 400 hp vertical turbine pumps provide circulation. Water leaves sta- 


GE’s ‘Mill Water’ Piping 
Saves $500,000 a Year 





BY JOHN VONDERHEIDE 
Manager, Plant Engineering 
Appliance Park 

General Electric Co. 


How TO CUT an anticipated annual 
water bill in excess of $1 million? 
This question faced General Electriv 
Co.’s plant engineering department 
early in the design of its huge Ap- 
pliance Park, Louisville. 

Although the available water sup 
ply from the Ohio River was a favor- 
able factor when the plant location 
was selected, it was recognized that 
the expected daily water usage of 
, better than 25 million gal could cost 
SY 2 ge er) GE in the neighborhood of this tre- 
APPLIANCE PARK, built at a cost of better than $200 million, is one of the mendous sum. 
largest manufacturing centers in the U.S., comprising buildings housing six While the site provided excellent 
of GE's major appliance departments, a large warehouse, and numerous ground conditions for the construc- 
smaller service buildings. In all, more than 5 million sq ft of floor space 


is enclosed on an almost 1000 acre site 8 miles south of Louisville. 


tion of this “industrial city,” under- 
ground water supply, unfortunately, 


was not available. Looking ahead. the 





problems of rising water costs and 
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W ater, a basic and vital utility in the metal working industries, 
can cost the big user alot of money. During summer peak 
usage, General Electric’s Appliance Park uses more than 25 
million gal per day, but buys only about 25 percent of it—the 
rest being stored outdoors and re-used after treatment via an 
internal *‘mill water’? piping system. The result: a $500,000 


annual saving in water costs. 


the need for water conservation 
loomed as important criteria in plan- 
ning for the company’s plant pro- 
ductivity and profitability objectives. 


A breakdow n of 
potable 


usage require- 


ments between water and 
“recycle” or process water, coupled 
with the fact that 


gal of storm water runoff could be 


about 50 million 


4 
! 
| 
| 
| 
| 
! 

—§ 


expected with each 4 in. rainfall, 
gave the design engineers the bases 
for a unique system layout. Its pur 
pose: to re-use as much process wate! 
as possible, at the same time buying 
only enough potable water from the 
city to meet domestic and makeup 
water needs. 


The installed system includes a 30 


in. purchased water line extended 


from the Louisville water utility to a 


meter house at the northwest cornet 


of the site. This line delivers potable 
water at about 60 psi and has capat 
total water usage re 


Park 


underground 24 


itv to meet the 
quirements for the 
A sinele 


primary linn reducing 


iron 








Typical 
loop, 
potable 





water. 
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WATER IS DISTRIBUTED via two separate primary piping 
parallel each other inside buildings, along with other utility services. Both systems dump into common sewer 


[Salvage] 


a Potable (purchased) water piping 


[} --——— --—-—-— Mill water piping 


systems: potable 


(purchased) and 


mill, Lines 


nes 


back to pumping station. Water unfit for recirculation is conveyed to industrial waste treatment plant 
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"More attention will be focused on water conservation 


at takeoff points, connects the meter 
house with internal service loops in 
all buildings. From the buildings’ 
internal riser points, one at each side 
of major buildings, 8 in. steel piping 
completes the distribution system, 
providing for convenient branch run- 
outs at desired locations. 

Actually, only about 25 percent of 
the water used daily is purchased 


water. The remaining 75 percent, 
reaching a peak summer 20 million 
gal per day, is provided by an inter 
nal closed-circuit “mill water” system. 

This in-plant system is a combina- 
tion fire protection and process water 
source which takes storm water from 
the large building roofs and land- 
scaped areas for makeup. The return 
line of the closed-circuit system is the 
storm water piping system, thus elim- 
inating an initial investment of $500, 
000 or more for return piping. 

The system begins at the mill water 
pumping station and is installed 
as a complete loop circuit, both for 
the entire Park area and around each 
building. This arrangement was used 
because of the complete coverage re 
quired for fire protection. 

Underground piping is cast iron, 
bell and spigot type, starting with 
a 21 in. diameter and reducing to 18 
in., 16 in., and 12 in. as takeoff re 
quirements allow. In addition to the 
numerous standard sprinkler, hy 
drant, and stand pipe riser points 
and extended systems, each building 
has an 8 in. steel pipe loop which 


parallels the 8 in. domestic water 


Water 


usage is maintained at about 75. psi 


loop. pressure al points of 
minimum, 

Other utility services—-compressed 
air, steam, gas, etc.—also parallel the 
two water lines inside the buildings to 
serve the branch line facilities as re- 
quired to connect with various pro- 
duction equipment, 

Both primary water systems are 
equipped with pit-mounted sectional- 
izing valves so that every building 
has dual service entry points. Operat 
ing experience has shown this ar- 
rangement to be very important and 
rewarding. The internal pipe loop 


96 


systems also have sectionalizing valves 


lo permit two-way service flow. 


Treat, Cool Water for Re-use 


The mill 


itself consists of 4 million gal reser- 


water pumping station 


voir storage. Here, chemical treat- 


ment is provided for pt control. 
algae removal, and turbidity relief. 
Service pumps, of the vertical turbine 
type, comprise seven 400 hp units. 
Five are electric motor driven and 
two are diesel engine driven, the lat- 
ter two being emergency standby 
units for fire protection. The station 
includes spray pond cooling facilities 
for cooling water for re-use. 

A storm water retention basin of 
earth bank construction, with an ulti- 
mate storage capacity of about 50 
million gal, is presently used for 
storm water runoff control and long 
range water conservation experimen- 
tation. 

Mill water leaves the pumping sta- 
tion at about 140 psi and at a maxi- 
mum temperature of 84 F. Having 
completed its equipment cooling ot 
process function, all of it that can be 
re-used flows by gravity back to the 
station via. the underground storm 
sewer system. This extensive pipe 
grid for water pickup is generally 
vitrified clay pipe for smaller sizes 
(under 12 in.) and concrete for 
larger outside lines. The piping in 
creases in diameter according to flow 
requirements, until the several re- 
turns to the reservoir station have 
reached 72 in. 

Return water is spray cooled before 
it is dumped back into the basins. 
Cooling is not required during winter 
months because of the weather effect 
on basin surface and ground when 
the water temperature is from 50 to 
70 F. 

In addition to rain water makeup, 
domestic water which has been used 
in “once-through” process operations 
is also discharged into the mill water 
return, Also, engineering planning is 
under way for additional recovery of 
certain constituents from the indus- 


trial waste treatment plant for make- 


up use. 

During the past few years Appli- 
ance Park has reached its completed 
construction stage insofar as current 
plans are concerned. In that time the 
mill water system has provided ex- 
cellent water availability, and at a 
unit cost of less than half the cost 


for delivered domestic water. 


Met a Few Operating Problems 


While these results provide a very 
favorable measure of the initial de- 


sign plan, there were, however, sev- 


eral operating problems which had 


to be met and should be mentioned: 

Appliance Park is a heavily land- 
scaped area, with about 100 acres in 
trees and lawn and the rest of the 
undeveloped yard area screen planted 
and grassed. Without this landscap- 
ing, mill water turbidity control 
would have been almost impossible. 
During early construction stages, each 
rain storm would result in turbidity 
in excess of 300 ppm. 

The record shows considerable im- 
provement as the landscaping devel- 
oped. With normal rainfall and good 
operating control, turbidity maximum 
is now about 75 ppm. Long range 
plans call for the installation of clari- 
fication equipment to control turbid. 
ity to about 50 ppm average limit 
acceptable for nonpotable water. 

Another problem encountered was 
that of temperature control. Basin 


perimeter spray systems could not 
keep pace with increased water needs. 
The result was raised delivered water 
temperature, with the consequent 
need for greater volume. 

It became clear that this could 
develop into an endless cycle of trou- 
ble. So a cooling tower will soon he 
installed which will enable hot return 
water to be mechanically cooled to 
within 7 F deg of the prevailing wel 
bulb temperature, or about 80 F, 
without the obstacles of wind loss, 
low efficiency, and control problems. 
It will thus provide a good water 
temperature range. 

It is estimated that, when these 


additional facilities are all in place, 
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IN INDUSTRIAL waste treatment lab, water unfit for re-use is constantly sampled, 
tested for treatment to make sure it is acceptable for disposal into city sewers. Re 
corder panel (not shown) gives visual condition of water being chemically treated 
GE is studying possibility of recovering some of this water to further reduce its pur 


chased water costs 


the mill water cost will increase by in diameter, and about 16 miles ol Service Interruptions Few 


about 2c per thousand gal. “However. combination storm water and mill re 
: . } Service interruptions over the past 

the unit cost of delivered water will turn sewers. we are talking about a 
é : live years or so have been few. In 
still offer excellent economy when walter plant with a capital investment 
almost every instance where a pripe 


compared to the alternate of domestic of about $2 million 
line break did occur it was caused 

water use, Present annual operating costs for 
; by either a defective underground 
the mill water plant will be in the 
ae : ; section (evidenced by horizontal pipe 
. iE 5 vicinity of $400,000 while pumping ; 
Real Success Lies in Operation ¢ split) or by ground shift of the pip 

a total of 5 billion gal. The pumping 
uf line proper. Other than the few lin 
rhe real success of the Appliance station Operates automatically and the 

breaks encountered, the system ha 


Park walter program probably lies in only labor involved is lor surveillance 
heen trouble-free 


the overall method of operation, Su checking several times a day and for , 
Gk justifies this mammoth activ 


pervised and operated by the boiler routine maintenance 
itv on the bases of low unit cost of 


house and utilities component of the Other features contributing to the 
i ‘ ig water, reasonable quality, and an end 
park’s relations and utilities plant success of the system are the methods 4 
pps Age , product savings to the Park in excess 
facilities service section. water is used to control the quality of the ae 

of $500,000 each year as measured 


“sold” to the seven individual plants water. Mill water is treated for cor 
igainst the cost that would have been 


located on the site at a unit price rosion and scale prevention and to 
as incurred had puchased water satished 

rate. The only exception is an allo prevent growth of organic material 
equal requirements 


cated fire protection assessed charge A fast film forming polyphosphate is _— 
tl it 


vears ahead more attention 


which is divided on a prorated basis used for this purpose Phe pH of the 
is certain to be focused on water con 
t 


according lo building siZe, waler os adjusted by use of sper . 
servation, Rising costs will continu 


The “customer” has the option as anodizing acid recovered from manu 
lo require ‘vrealet emphasi on pro 


to whether to use “once-through” facturing areas. Sterilization is a 
ductivity and pl fitability throughout 


domestic water or the lower cost mill complished by chlorine treatment 
the industrial world to the point that 


water, The utility service section is Copper sulfate is also dissolved in the 
water im the past, an insignificant 


therefore definitely on a “profit: and spray pump suction bay during hot 
utility. —can become a very important 


loss basis.”” with all costs of the water weather. 
contributor to long range successful 
system charged into the unit price Water treatment costs come to 


plant operation 
about $20,000 per yea Labor and 


Appliance Park ha I very lay ‘ 


chemical enginering servi this , 
. eng nering es ce Tor infernal waler system But the prin 


Sys Cost $2 Milli 
pa ost $2 Million treatment ts supplied by the Park 


ciple under which it operates can be 
With a distribution and collection industrial waste treatment service used in smaller plants as well, both 
system of some 10 miles of piping. component on an internal work order to cut water costs and to conserve this 


varving from 24 in. down to 8 in hasis basic and vital utility , 
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How to Design Controlled Environment 


For Best Greenhouse Growing Conditions 


Here’s a year ‘round steam heating and evaporative 


cooling setup whose operating success is proved by delivery 


of more and better salable flowers and plants 


BY LEWIS SMITH 


Heating Engineer 


Man is blessed with the facility to 
voice disapproval if his environment 
is too hot or too cold. It doesn’t al- 
ways do him any good, but at least 
he can make himself heard. Plant life, 
on the other hand, must fail or flour- 
ish quietly, relying on the whims of 
Mother Nature. 

But when these plants take on 
economic value, such as in a com 
mercial greenhouse, then man does 
step in lo create the temperature, 
humidity, and lighting conditions 
which will produce optimum growth 
to bring top prices on the open mar- 
ket. 

Such is the enterprise carried on 
by the Pierson greenhouses at Crom- 
well, Conn. This largest establishment 
of its kind in the U.S. under a single 
ownership comprises an area unde 
glass of 1,350,000 sq ft (about 31] 
acres ) the equivalent floor space 
of a large office building. 

Air conditioning, 24 hours a day 


the year “round and with a greater 


98 


flexibility 


than is ordinarly required in other 


degree of accuracy and 
commercial structures, is an absolute 
necessity. If not provided, the result 
will be inferior flowers which can 
only be sold at a low price, if sold 
at all, 

In greenhouses there is no “com- 
fort zone” such as is designed for 
buildings intended for human occu- 
Each 


climate for best 


pancy. plant needs its own 
results. To make 
matters still more complicated, dif- 
ferent plants may be grown in suc- 
different 


climates within a single greenhouse. 


cessive seasons requiring 
Thus there is no one formula by 
which the heating and air condition- 
ing can be calculated. designed, and 
installed for continuous use under 


uniform and predictable conditions. 


Breakdown Could Be Disastrous 


\ breakdown of the heating plant 
could be a disaster. The boiler plant 
at Pierson’s is designed to take care 
of every contingency. It houses seven 
water tube boilers with forced and 
induced draft fans. Working pressure 


is 150 psig. 


Heating, Piping 


Two boilers are oil fired and four 
are stoker fired. each capable of 
generating 27,600 lb of steam per 
hr. The seventh boiler can be fired 
with either oil or pulverized coal and 
can generate 50,000 lb of steam per 
hr. This unit was designed for 400 
psig, with the idea that in the future 
a steam turbine might be installed 
which would deliver 150 psig exhaust 
steam into the heating system after 
generating all the electric power re- 
quired for the property. 

Although the total capacity of the 
boiler plant adds up to 215,000 lb 
of steam per hr, the present peak de- 
mand has been only 135,000. There- 
fore two boilers are kept in reserve. 

As added insurance against break- 
down, fuel supply is assured by the 
use of both coal and oil. with ade- 
quate storage of each. Tie annual 
fuel consumption runs about 5000 
tons of coal and 70,000 bbls of No. 
6 oil (2,940,000 gal). In addition to 
the greenhouses, steam is also sup- 
plied to 27 apartments occupied by 
employees of the firm. 

Coal is received in trucks, passed 
through crushers, hoisted to the top 
of a 600 ton silo, fed out at the bot- 
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130 psi Steam 
: Shutoff valve operated 
Condensate receiver tank ———— Ds by floot in receiver tank. (Closes on low water) 
3 A) yee pump with 


steam 2 ae me drive 
operated continuously 


Small recirculating line 
fo keep pump cool 
when shutoff valve is closed 


—nan 


GREENHOUSE HEATING requires considerable valve manipulation to keep right amount of steam in lines 
during mild weather. Weights on valve levers are shifted by operating personnel so that vacuum exists at times 


Steam jets are used to produce a vacuum in receiver to achieve reduced steam temperature, good distribution 


tom of the silo by a conveyor to a to the boiler plant by gravity. The are then switched to a different 


scale, and then delivered to the stoke1 only exception is a new section which ceiver from which the air can be 


hoppers. A pulverizing mill serves the is at a lower elevation requiring a moved at a vacuum by several ste 


one large boiler as required. pumped return jets. The number of jets in use i 
4 100 kw steam turbine generator Condensate is handled two ways: manually adjusted to keep vacuum of 
set is held in reserve to run all elec- 1) In cold weather. when steam at about 15 in Hy The condensate i 
trically driven boiler room accessories pressure is required for heating, the removed and pumped to the hot well 
and most of the refrigeration com returns come back to a receiver from by a steam turbine driven centrifugal 
pressors around the property in case whi h the condensate Is pumped pump 
of a failure of the purchased power. through a deaerating heater to a hot 
The total connected load is about 450 well. From the well it is picked up 


ie Compensate for Expansion 
kw. but more than half of this is for by boiler feed pumps. two of which I . ” 


flood lighting for which no provision are driven by steam turbines and the For heating the greenhouse ) 

is made for powet failure since lack third by an electric motor. Sines pipes have been laid along the ground 

of lighting would only retard and some steam is used for purposes other next to the flower beds. Some of the 

not damage the plants. than heating (and its condensate is pipes are nearly 500 ft long, but are 
wasted). makeup Is about 10 per so well graded with the flow that 

Distribute 150 Psig Steam —_ This water is properly treated there are no pockets to hold up water 

2) In mild weather a vacuum is and cause water hammer or erraty 

Steam is distributed by overhead maintained throughout the heating circulation 
mains at 150 psig. Return mains are system (for reason which will be Phese pipes are anchored in the 


mostly underground and come back explained later). The heating returns middle so that the expansion at each 
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EVAPORATIVE COOLING 
system includes encased propel- 
ler fans along one wall which 
pull air through greenhouse at 
high velocity, evaporating water 
from aspen wood fiber pads on 


opposite wall 





end is about 214 in. On the supply 
end the headers are about 8 ft high 
and the connecting piping has enough 
flexibility to take care of this expan 
sion, On the return end these pipes 
terminate in a trench close to the re 
turn mains. Here, 5 ft hairpin bends 
of %4 in. pipe have been found to 
last almost indefinitely and take up 
the full expansion without damaging 


the trap bodies 


Basic Control Is Manuz! 


The basic temperature control is 
manual, supplemented by an auto- 
matic control, Steam is delivered to 
the various houses at 125 to 140 psi 
and is first reduced to 15 to 18 psi 
through dead end reducing valves 
The second reduction is accomplished 
double-dia- 


by a double-seated, 


phréegm, weight operated reducing 
valve with a y-notched sleeve to give 
steam flow in direct proportion to the 
valve opening. 

In cold weather the reduction is 
to 2 to 5 psi. These valves are fitted 
with proportioning motors which are 
arranged to shift the fulcrum of the 
weight arm, A potentiometer thermo 
stat in the greenhouse controls this 
motor for the amount of steam re 
quired, and acts as a high limit con 
trol, Employees working in the houses 


during the day and the night patrol 


Loo 


men turn steam on or off, as required, 
according to the recording thermo- 
meters, 

In mild weather, however, it is 
hard to keep enough pipes turned on 
and keep them full of steam to assure 
even distribution of heat the whole 
length of buildings. At 


such times the employees shift the 


these long 


weights on the valve levers so that a 
At the 


same time the operator in the boilet 


vacuum appears in the pipes. 


plant cuts in the receiver with the 
steam jets. The result is that the 
temperature of the steam in the pipes 
is reduced from 218 F (or more) 
down to around 180 F and the vol- 
ume of the steam expands greatly so 
that not only can more pipes be kept 
on but they will be full of steam to 
the trap. insuring good distribution. 

This operation requires a good deal 
of valve manipulation, In the new 
section. which has its own vacuum 
heing con- 


pump. experiments are 


ducted to achieve more automati 
control. A device has been installed 
which is actuated by the difference 
in pressure or vacuum between the 
steam in the heating pipes and in the 
return lines. If the differential needed 
for full circulation drops too low. 
opens the 


this device electrically 


steam valve to one of the three steam 


jets attached to the condensate re 


ceiver to build up the vacuum. The 


other two jets are, at the moment. 
manually operated. Usually the one 
jet is enough. 

The moisture content of the air 
is increased by means of vaporizing 
nozzles in small copper pipes sus 
pended over the Hower beds. A tri 
plex water pump develops a pressure 
of 600 psi to vaporize 1.5 gph per noz- 
zle into a dense fog. The pumps are 
controlled by humidistats and are en 
tirely automatic. Proper humidity in 
the rose houses. lor example, ine reases 
the number of buds and improves the 


quality, 


Combat Solar Heat Gain 


Cooling is a fairly recent addition 


to climate control in’ greenhouses 
kxcessive summer heat is damaging 
to almost all flowers. The ideal tem- 
perature ranges from 50 to 72 F. but 
such an ideal is practically impossible 
to atlain without some kind of cool 
ing. From 72 to 90 F the plants begin 
to suffer to an increasing extent. 
Above 90 F all flowers are definitely 
inferior. 

Due to the solar heat gain. green 
house temperatures will range from 
95 to 115 F as normal maximum 
peaks and will go even higher at 
limes in some locations. Obviously 


mechanical refrigeration could — be 


used. but both the first and the op 
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ASPEN WOOD FIBER PADS, 
2 in. thick, on wall opposite 
from tans, serve as wet screens 
through which air is drawn 
Water is kept 


small sump pump 


circulating by 





erating costs would be out of propor- 


tion to the benefits. 


Cool by Evaporation 


It has been found that the evapo- 
ration of water can be made suffi- 
ciently effective in most locations to 
produce a very desirable improve- 
ment in the crop at a relatively low 
cost. Of course, the extent of this 
benefit depends entirely on the wet 
bulb temperatures in the locality and 
may vary greatly from year to year. 
Sut even so, the added revenue has 
in some cases paid for such an in 
stallation in the first year. 

After 


tion in the Southwest. with 


several years’ experimenta 
its dry 
climate but intense sun, a system 
has been developed whic h is now be- 
ing used with such good results, even 
in the more humid climates, that 
Pierson’s has made extensive use of 
it. The idea is basically very simple: 
pass enough air through a wet screen 
and pull it through the greenhouse 
at the maximum velocity the plants 
will stand without injury. 

The actual installation in one large 


greenhouse at Pierson’s will illustrate 


the problem and the solution. This 


81 ft wide. 


is a house 455 ft long » 
Mounted 


weatherproof casings with automatic 


along one side wall in 


shutters are 22 six-bladed fans 42 in. 
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in diameter. These fans are rated to 
14.200 cfm at 0.1 in. 


which is the 


handle water 


gage static pressure, 
pressure drop through the pads or 
screens when wet. Each fan runs at 
100 rpm, belt driven from a 34 hp, 
three-phase motor. 

On the opposite wall are mounted 
158 pads which are 34 in 


thick and filled 


s | hey are in 


wide 
66 in. high x 2 in 
with aspen wood fiber 
stalled in a variety of ways according 
to the each 


construction of vreen 


house so that they can be covered 
in winter or replaced with glass se 
tions. 

A trough or perforated pipe is used 
to supply water at the tops of the 
pads, This water is collected in a gut 
ter below which is graded to a small 
sump pump which recirculates the 
water with means for adding makeup 
and for draining off sufficient quanti 
ty to keep impurities from getting too 
concentrated, At least 1/3 gpm is re 
quired per linear foot ol pad, re 
gardless of height, so that in this 
case a total of 153 gpm is needed. 
plus some 5 percent or more for loss 
by evaporation. 

With all the fans running, the total 


air moved is 312.400 cfm 


passing 
through the greenhouse from one sid 
to the other, This is about 814 cfm 
per sq ft of ground area. There is, of 
course, some leakage, so not all of 


1958 


this air enters through the pads. But 


neglecting that factor, the velocity 


through the pads is about 123 fpm 

[wo years experience reveals that 
the greenhouse temperature can be 
kept within the 90 | 


lemperature s on the 


maximum and 
at much lower 
average. This can be expected as long 
as the outdoor wet bulb temperature 
normal limits for th 


stays within 


locality. The summer of 1957 was 
about normal in this respect and the 
installation was practically paid for 
out of increased volume and_ profits 
The 1958 


humid and the results were not nearly 


summer was abnormally 
so good 

In drier climates the t mperature 
in ereenhouses cooled it this way 
may be 20 to 30 F deg below those 
im an uncooled house As a sicle Issit 
it is reported that some plant insects 
reproduce at a far lower rate. are less 
active, and don't live as long as they 
would under uncooled conditions 


light 


Perhaps some day artificial 


will he 


developed at 
to duplicate sunlight in its effect on 
plants and flowers. Then it may be 


possible lo have greenhouses with 
insulated roofs instead of glass roofs 


fabulous 


heating and cooling 


bring about a 


both 


costs with even better 


which will 
saving in 
flowers at an 


improved production rate ; 


Pi icme Fo 





Poor Maintenance by Owners: 
The Bane of Our Reputations 


A client's failure to maintain his heating and air conditioning system 
properly can cast a bad light on the professional standings of the engj- 
neer, contractor, and equipment manufacturer alike. On the job, let's 
drive home the importance of regular servicing of equipment. So says a 
consulting engineer, author of this article, who wishes to have his name 


withheld. 


WHEN a mechanical installation goes 
on the blink, very often the reputa- 
tions of several of the consulting 
engineer who designed it. the con- 
tractor who installed it, and the 
manufacturer whose equipment com- 
prises it are at the mercy of its 
owner, Almost always. however, the 
blame really lies with the owner. For 
it has been his disregard for proper 
maintenance that has caused the fail- 
ure in the first place. 

This situation is well illustrated by 
a large company with 50 branch 
offices throughout one of our western 
states. Of these 50 branches about 25 
were built in the past seven years. 
These new installations have been an 
almost constant nightmare to the con- 
sulting engineer who designed them 
because the client does not provide 
any personnel to maintain and oper- 
ate the equipment, 

In each of the branch offices a 
busy manager is saddled with the job 
of keeping tabs on the boiler, the fan 
system, the refrigeration equipment, 
the time switches, the temperature 
control system, the “draft complaint 
department,” and the hundreds of 
little things like cleaning filters, oil- 
ing motors, and checking to see that 
systems are functioning efficiently. 

As you have guessed, he looks at 
nothing short of a catastrophe. He is 
far too busy with the real problems 
at hand conducting a complicated 
business operation, As a result, little 
things which keep a heating and air 
conditioning system operating proper- 
ly are not taken care of. Ultimately. 
satisfactory operation ceases. 


At about this time, a loud scream 


102 


is heard at the main office by two 
other busy executives, who also 
double as building trouble shooters, 
that the heating and air conditioning 
system is “no good.” 

The two home office executives, 
not knowing for sure what an air 
conditioning system is, howl bloody 
murder at the engineer who designed 
the monstrosity. After an ear-burning 
phone call, the latter makes his 
monthly trek to survey the situation 
and patiently writes another report 
recommending that someone be del- 
egated to maintain and operate the 
system. 

What can happen to an installation 
where no thought is given to opera- 
tion and maintenance? A typical situ- 
million 


ation is a_ three-year-old, 


dollar branch office of this same 


company. The system is actuated 
automatically by preset timers and is 
supposedly looked after by the opera- 
tions manager who also has the 
work of 15 clerks and 30 bookkeepers 
to oversee. At the last query, he had 
not yet read the operating instruc- 
tions which had been furnished him 
two years previously. 

Under constant nagging, the op- 
erations manager finally agreed to 
hire a filter cleaning service company 
to clean the air filters and to oil the 
motors. That is the sum total of main- 
tenance and operation being given to 
the equipment. 

On a particularly warm day this 
past summer, the following faulty 
maintenance items became apparent: 

1) Kitchen and toilet exhaust fans 
failed to function because birdscreen 


outlets were clogged. 


2) The air conditioning system was 
unable to keep the main area cool 
because the belt drive on the supply 
fan was slipping badly and_ the 
chilled water temperature control was 
out of adjustment. Also, the heater 
circuit for the chiller kicked out on 
overload because the exhaust fan was 
shut off at the main panel and be- 
cause the steam converter was left 
running, which helped to overheat 
the mechanical room. 

3) The second floor air condition- 
ing system failed to cool that area 
because the filters were clogged. 

1) Water ran over the top of the 
drain pan for the main office unit 
air conditioner and spread all over 
the fan room because condensation 
drain outlets were plugged. 

5) The conference room became 
too cold because the damper linkage 
had become disconnected at the mul- 
tizone unit. 

6) The exhaust fan wasn’t working 
because the timer was off schedule. 

This sort of thing had been hap- 
pening for two years. As is almost 
always the case, the failure of the 
system to perform was assumed by 
the client to be a design discrepancy. 
The engineer's report was, at best. 
treated as a set of “excuses.” 

The contractor who installed the 
chiller and the manufacturer who 
made it also came in for their rounds 
of criticism. 

Yes, the reputations of the consult- 
ing engineer, contractor, and manu- 
facturer are definitely at the mercy 
of owners who do not properly main- 
tain and operate their equipment. It 
should be impressed on clients the 
importance of servicing their own 
equipment; that no matter how 
high the quality of the  equip- 
ment may be, how expertly it is de- 
signed and how well it is installed 

it will ultimately bog down unless 
cared for through good, sound main- 


tenance procedures, + 
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1 RELATIONSHIP of _hori- 
zontal and vertical components 
of effect of wind on a building 
is depicted here, where H is 
building height, W is wind di- 
rection, @ is angle to ground, 
W,, is wind horizontal compo- 
nent, W’, is wind vertical com- 
ponent 




















2 EFFECT OF INFILTRA- 
TION can be calculated for a 
given building of height H at 
a distance d from nearest build- 
ing with height C by using 
method suggested here 














WRISTS SRST: 


Here’s How to Figure 


Infiltration Due to Stack Effect 


.. « when calculating building heat loads 


BY RALPH J. ABRAMSON 
R. J. Abramson & J. M. Klipp 
Consulting Engineers 


How MuCH should a heating engineer add to the design 
load for a building to account for infiltration resulting 
from stack effect? Here’s a new approach to figuring this. 

The average angle of wind direction with the ground 
at any point on the earth’s surface will depend on the 
slope of either the cold or warm front caused by atmos- 
pheric conditions. Cold front slopes are normally the more 
steeply inclined. Warm fronts, on the other hand, more 
generally approach at a shallow angle with the earth’s 
surface. 

Air masses passing over a terrain will conform with the 
general law of fluid wave motion. The ground and the 
structures on it will resist the lower portion of the air 
mass and permit the higher portion to accelerate. This 
creates a tumbling effect much like ocean waves breaking 
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on a beach. When this occurs the slope of the front is 
changed more radically downward. To date we have no 
mathematical correlation for this resistance eflect 

Some rules of thumb have come from the old sailing 
days. It was noted that a sail on the windward side of a 
vessel would cause a “wind shadow” of three to seven 
times its vertical section (roughly triangular). It is inter 
esting to note that the wind angles with relation to the 
earth’s surface can vary as little as one-tenth of a de ores 
to as much as 30 degrees, 

If we draw a building // high, and at the same time 
draw the wind vector, we can resolve the wind vector to 
a horizontal component and a vertical component, How 
ever, if we were to calculate the centroid of the wind force 
triangle in relation to the centroid of the vertical plane 
surface of the building, we can see that the combined cen 
troid of the two figures will be slightly above the center 
of gravity for the vertical plane surface 


It can be assumed that the horizontal component ol 





the wind force will act on the centroid of the structure. 
In Fig. 1 the building and wind force triangle are indi 
cated as follows: 

H building height 

W wind direction 

a angle to ground 


Wy wind horizontal component 
u wind vertical component 
Chapter 11 of the 1958 ASHAE Guide and Table 2 
contained therein give this equation: 
V, ByV/h (T, ae ‘ seat eee S| 
Where: 
B derived value 
U equivalent wind velocity, mph 
h floor height, ft 
rT; inside temperature, I 
A outside temperature, 
Converting Equation 1: 
(mph * 5280/60) 88 * mph velocity (fpm) 
88 V, } 
Then 
V, 88 V. BVh (CT, Tan ; ail véyalewode Ree 
From Chapter 11, Table 2 of the Guide is derived 
Equation 3: 
v, = Q/A 
Where: 


V1 stack velocity of air caused by temperature difference 


KV/H (T, ] ‘ ; one 


Q air flow rate, cfm 
At the point within the building where the horizontal 
wind velocity pressure W,, equals the velocity pressure 
due to stack effect, we can equate: 
P, P. ; [4] 
Where: 
P, stack velocity pressure, in. water gage 
P, horizontal wind velocity pressure due to Wy, in. WG 
P, = (,/4005)? = [K [\V/h (1, — Te) /4005]}? .....15) 
0 EX AX 88} , [6] 
Where: 
k effectiveness of openings 
V/A E xX 88h 
P. (88 X E & V./4005) 
1005} } 
But £ varies as W,: 
COs a Wy/h 
Ws, W cos a 


E = cos a 


P. (88 cos a V./4005) 
[88 cos a B [\/(T; T..) h/4005)})? . 
5 equal to Equation 6, 


[88 BE [Vh (7; 


Converting Equation 
H=sh: 

[KV sV (7; T..) h/4005)' 

[88 cosa B[V/(7 T..) h/4005]}° | 6y | 

NG te IE cok. wes bccseece vest .A7) 


At the point of equal pressure on the building wall, the 


vertical component W, will be the main force inducing 
leakage through that floor opening. Therefore: 
WV. W sin a 
BK = sin a 
KyV/s 88 cos a sin @, 
But cos @ sin @ for small angles of a = tan a@ and: 
K = (88 tan a)/(\V/s) : earner [8] 
In Chapter 11 of the 1958 Guide we are told that if all 


vertical openings are sealed and the floor and ceiling are 
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tight, “no allowance need be made for chimney effect.” 
Since this is not practical for the average building, some 
approach for approximating the neutral point between 
stack effect and wind must be made. 

Equation 8 then gives the approximate value of K, 
where: 

$ number of floors in building 
K derived constant at point of equal pressures. 

It is possible to provide sufficient air pressure to coun- 
teract the infiltration of the building below the neutral 
point, and exfiltration from the building above the neutral 
point. It is also possible to determine the vertical zoning 
of a structure by this method, and locate the neutral 
points for each zone and determine the necessary air pres- 
sures to counteract the external wind force involved. 

The problem is complicated because most structures are 
grouped in an area and vary in height. Consider the fol- 
lowing case: 

Refer to Fig. 2. Assume all floor heights of the build- 
ings to be approximately the same. 

In an isolated case of two buildings: 


Wt H’ 
H H'’ 


and 


a/d tan @ 


a d tan a 
Where: 
d distance to highest leeward building, ft 
Since H’ and C will vary with the number of stories. 
then: 


axe 
H’ + (( d tan @) 
d tan @) 
and 

s’ + d tan a@ [9] 


W here: 
s’ number of floors of taller building exposed to VW, 
s total floors in taller building 
s” total floors in smaller building to leeward 


d distance apart, ft 


This value of s’ should be substituted in Equation 9: 


Ky\/s' = KV/s — 8s” + dtana.. [10] 
and 
K 88 tan a/\/s — s” + d tana at equal pressures ..[11] 

The value of a, or average “frontal slope” of prevailing 
wind for the period desired, can be obtained from weather 
bureau data. The average would be about 5 deg in sum 
mer, 9 deg in spring and fall, and 14 deg in winter. 

Equation 11 will be found useful for most all cases. 
The value of K is then substituted in Equation 8 and the 
floor location above gerade for equal pressure is deter- 
mined. 

Substitute the value of K from Equation 9 in Equation 
5 and substitute the value of s for each floor. Then, a se- 
ries of pressures will be obtained, The larger values of K 
(above equal pressures) indicate infiltration and the less- 
er values of K (below normal pressures }) show ex filtra- 
+ 


tion. 
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SUCCESS of 
plants depends to a great ex- 


nuclear reactor 
tent on how well its component 


piping can resist corrosion at 
high 
Designer must judiciously choose 
piping materials 
with _ stiff 


ments, as was done in 


operating temperatures. 
compatible 
require- 
piping 
Argonne 
(right) 


operating 
systems installed at 


National Laboratory 


How to Avoid Piping Corrosion 


In Nuclear Reactor Plants 


.. . by specifying correct corrosion resistant materials 


after careful analysis of precise operating conditions to 


be obtained. This article discusses various methods 


for designing piping for pressurized water reactors. 


BY W FRIEND 
if Charae Corr n Engineer a Se } 


De ve omen? ar 


materials used 


CORROSION RESISTANCE of piping in con 


struction of nuclear reactors is one most important 


factors in successful reactor design and operation The 


commercial use ol nie lear enerey for powell has neces 


sitated the development of precise information on corro 


sion behavior of metallic and nonmetallic materials in a 


number of media such as liquid metaly molten salts, and 
high purity water. 


In pressurized water reactor systems used in several 


commercial powel! plants now under construction the 


principal parts of the primary section are: (1) a pres 


surized vessel containing reactor core and associated con 


trol mechanisms; (2) a closed circuit piping system con 


water: (3) heat exchangers where the 


taining primary 
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reactor heat is transferred to secondat 


generate steam; (4) pumps to circulate 
ter; (5) pressurizer and surge tanks to 


on the primary system 
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combine with hydrogen to form ammonia if hydrogen is 
present in excess, or may combine to form some nitric 
acid if dissolved oxygen is present in excess. This will in- 
fluence the pH of the solution. 

In conventional boiler plant systems handling high 
purity water at temperatures up to 600 F, corrosion nor- 
mally is kept at a satisfactory level by deaeration and by 
pH control by adding inhibitors. In a radioactive system, 
a successful inhibitor, besides being thermally stable and 
effective at 500 to 600 F, must not become appreciably 
radioactive under neutron bombardment and must not be 
decomposed to any great extent by reactor irradia- 
tion. So far, no inhibitors have been found which are 
completely resistant to these effects. Lithium hydroxide 
is the most promising material, although there is some 
reaction of Li® to form H® which adds to the radioactivity 
of the water system. The addition of dissolved hydrogen 
yas appears to be most effective in suppressing dissocia- 


tion of water and reducing corrosion. 


Use Austenitic Stainless Steel Components 


The austenitic stainless steels commonly used for re- 
actor piping and equipment include Types 304, 304L 
(low carbon), 309, 310, 316, 316L, 321, and 347. All of 
these alloys have a high degree of resistance to high tem- 
perature, high purity water under conditions likely to be 
encountered in pressurized water reactors as measured by 
weight loss or accumulation of corrosion product. They 
have been the subject of a considerable number of test 
programs in walter under a wide variety of conditions in- 
cluding hydrogen and oxygen content, temperature, and 
velocity. Much of this work has been done with two of 
the alloys, Type 304 and Type 347. 

Corrosion rates of Types 304 and 347 stainless steels 

tested under a variety of water conditions with differ- 
ent lots of specimens and different surface treatments at 
600 and 680 F were very low. Hydrogen in the water 
in amounts up to 3500 ce per liter did not increase the 
rate of corrosion. Surface finish had little effect. although 
in some cases the electropolished specimens showed lower 
corrosion rates, probably due to smaller surface area ex- 
posed. 

Austenitic stainless steels including Types 304, 316, 
and 347 are not subject to intergranular attack by high 
temperature water when sensitized by heating at 1250 F 
for 2 hr. Types 304 and 316 are sometimes subject to 
such attack in some other chemical environments due to 
intergranular carbide precipitation resulting from heats 
of welding or stress relieving. 

This possibility was probably the reason for selecting 
the columbium stabilized variety, Type 347, for some of 
the initial pressurized water reactor equipment. It ap- 
parently is not necessary. 

Unstabilized types such as 304 and 316 can be subject 
to some intergranular attack during pickling in nitric- 
hydrofluoric acid solutions if they have been sensitized 
during some prior heat treatment. 


Nitriding of the 300 series stainless steels will sub- 


106 


stantially decrease their corrosion resistance to whatever 
depth the nitriding occurs. 


Crevice and Stress Corrosion Are Problems 


Stainless steels are subject to two other forms of attack: 
crevice corrosion and stress corrosion cracking. 

Crevices may exist in close clearances of moving parts, 
in tube sheets imperfectly rolled, in flanged connec- 
tions, in threaded couplings, on the flat bases of 
springs, and elsewhere. Accelerated attack may some- 
times occur in such crevices where oxygen is present in 
water due to galvanic cells set up by differences in oxy- 
gen content inside and outside the crevice. This form of 
corrosion will accelerate attack inside the crevice and 
may develop a volume of corrosion product which will 
cause excessive wear or complete seizure of the compo- 
nents. The effect would probably not be so serious in de- 
gassed water or hydrogenated water. However, in oxygen- 
bearing water the clearance between parts must be at 
least 5 mils in order to overcome the possibility of seizing. 

The effect of water temperature upon crevice corrosion 
varies. Normally, at 200 F, the extent of contact corro- 
sion amounts to nothing more than a discoloration of the 
metal without any measurable build-up. 

In almost all cases of stress corrosion, cracking of 
austenitic stainless steels in hot aqueous environments 
has been detected in the environment, although in some 
cases in very small amount (as low as a few ppm in the 
liquid). 

In many of the cases involving very small amounts of 
chloride in the liquid phase, there appears to have been 
an opportunity for the chlorides to concentrate in some 
part of the equipment where cracking occurred, such as 
in the upper part of water deaerator-preheaters in power 
plants, in crevices between tubes and tube sheets of tubu- 
lar heat exchangers, and in areas which may be alternate- 
ly wet and dry. 

It does not seem possible to place any safe limit upon 
the allowable chloride content of the water if operating 
conditions are suitable for the chlorides to concentrate. 
Likewise, it has not been possible to place any safe limit 
upon the maximum amount of measured stress in the al- 
loy. Many of the failures have occurred where stresses 
were near the yield point of the alloy as in cold rolled, 
drawn, or bent material. It is generally agreed that fabri- 
cation or forming stresses are more likely to cause trouble 
than stresses resulting from operating pressures. While 
plastic strain seems an important factor, it is probably 
not possible to measure the amount of plastic strain which 
exists in all parts of a piece of cold worked stainless. 

The reaction causing stress corrosion cracking may be 
electrolytic in nature since it can be prevented by ca- 
thodic protection from a metal that is anodic to the stain- 
less steel. 

In another series of tests, Type 304 stainless samples 
which had been cold worked, annealed, and stressed did 
crack in oxygen-bearing water at 600 F. At the same 


time, samples not cold worked prior to annealing and 
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SOME FACTORS to consider 
in designing for corrosion re- 
sistance in nuclear power sys- 
tems are characteristics of pip- 
ing materials, operating tem- 
perature of system, chemical 
composition of liquid to be 
piped 


stressing did not crack. No cracking occurred in hydro- 
genated water. It was concluded that stress corrosion 
cracking probably can be avoided in the reactor itself if 
mill annealed materials are used. 

Thermal stresses set up adjacent to welds of heavy 
plate have been sufficient to cause stress corrosion crack- 
ing of stainless steels in some chloride bearing environ- 
ments so that stress relief anneal of welded pressure ves- 
sels seems worthwhile. Stainless springs would not be used 
because they are purposely cold worked to obtain neces- 
sary spring properties. 

The possibility of stress corrosion cracking of austenitic 
stainless steels in secondary steam-water environments 
in power plants is a considerably more critical problem 
mainly because of the chlorides which can sometimes be 
encountered in steam generation systems 
naval boilers 


especially 
or may leak in from cooling or condens- 
ing waters. Numerous tests have shown cracking in chlo- 
ride-containing boiler waters when exposed in vapor or 
splash zones. In two cases failure of test exchangers has 
been reported. 

Oxygen is a strong accelerator of stress corrosion of 
austenitic stainless steels in hot water environments. Evi- 


dence seems io indicate that some oxygen is necessary for 


stress corrosion to occur. The necessary amount is small 
and indicates a possible relationship between chloride and 
oxygen content in alkaline phosphate treated boiler water. 
Also, this shows a susceptibility to stress corrosion crack- 
ing of austenitic stainless steel exposed to the steam phase 
with intermittent wetting. 

The use of austenitic stainless steels in the construction 
of tubular heat exchangers transferring heat from pri- 
mary coolants to secondary boiler water should be subject 
to a very close scrutiny from the standpoint of possible 
stress cracking from the boiler water side. If it cannot be 
assured that the equipment is suitably stress relieved be- 
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fore installation and not likely to develop unsatisfactory 
thermal expansion stresses in service, it may be prudent 
to consider the use of material for such equipment which 
is not subject to stress corrosion cracking in the presence 


of chlorides. 


Corrosion Resistance Varies 


The precipitation hardening stainless steels of the aus 
tenitic or essentially austenitic types show good resistance 
to oxygenated water at both low and high velocities. In 
degassed or hydrogenated water, however, corrosion rates 
are considerably higher. Limited tests of precipitation 
hardened stainless steels indicate a susceptibility to stress 
corrosion similar to, and perhaps greater than, the aus 
tenitic stainless steels. 

The martensitic (hardenable) grades, including Types 
410, 420, and 440C, containing up to 21% percent nickel 
and 12 to 17 percent chromium are not as resistant as the 
300 series stainless steels. Corrosion rates are high enough 
that they probably would have only limited use in nuclear 
water systems. Corrosion resistance of the ferritic alloys 
containing 18 to 30 percent chromium is somewhat better 
than the martensitic alloys, with the higher chromium al 
loy 446 being the best, but their resistance is in general 
not comparable to the austenitic alloys 

Stainless steels of the 400 series are particularly sub 
ject to pitting and crevice attack, and this may proceed 
at a rate as high as 70 mils per yr in oxygen-containing 
water at temperatures between 200 and 500 F. These al 
loys are resistant to the specific types of stress corrosion 
cracking in chloride-containing waters to which the aus 
tenitic stainless steels are subject. However, the marten 
sitic steels when hardened to rather high levels are suscep 
tible to cracking by hydrogen embrittlement in environ 


ments where hydrogen is present 





Consider Corrosion Attack at High Temperatures 


Nickel and the high nickel alloys are subject to attack 
in oxygen-containing water at 500 F to a greater extent 
than the austenitic stainless steels. However, in degassed 
water and particularly in hydrogenated water, they have 
very good resistance. with relatively low rates at velocities 
up to at least 30 fps. 

Commercial “A” nickel may be subject to intergranu- 
lar precipitation of graphite in long time exposure at serv- 
ice temperatures above about 600 F, and for many appli- 
cations involving this temperature or higher, a low carbon 
variety of nickel is used with maximum carbon content 
of 0.02 percent. This material is somewhat low in me- 
chanical strength at elevated temperatures so that where 
a combination of high temperature strength and corrosion 
resistance is required one of the stronger nickel base al- 


loys may be used. 


Nickel Resists Chloride Attack 


One of the most significant properties of the high nickel 
alloys is their complete resistance to stress corrosion 
cracking in all of the chloride environments which may 
cause cracking of the austenitic stainless steels. This has 
heen established by many years of laboratory testing and 
operating experience, Monel is in common use for tubes 
of boiler feedwater heaters in modern high pressure steam 
power plants handling water up to 530 F and steam up 
to 875 F. 

Probably one of these alloys would provide a suitable 
combination of resistance to corrosion and to stress cor- 
rosion cracking in the heat exchangers transferring heat 
from primary coolants to the secondary boiler water in 
nuclear plants. 

Copper and high copper alloys generally show high 
corrosion rates in oxygen-containing water at 500 F. 
Under hydrogenated conditions their performance is 
much better with 70-30 cupro-nickel and some of the 
cast aluminum bronzes containing 9 to 11 percent alumi- 
num, 3 to 4 percent iron, and 85 to 88 percent copper 
showing best resistance to attack. This alloy has been 
used to a considerable extent for tubes of boiler feedwater 
heaters and for steam condensers in steam power plants. 
In the latter application it provides resistance to erosion- 
corrosion effects at the inlet ends of tubes, particularly 
where sea water is used for cooling. 

The high copper alloys would ordinarily not be used 
in the primary water system because of their corrosion 
rates and because of a tendency for dissolved copper to 
plate out on other metal surfaces and perhaps cause 


accelerated galvanic attack. 


Study Use of Carbon, Low Alloy Steels 


Considerable attention has been given to the possible 
use of carbon and low alloy steels for water cooled nuclear 
reactors because of their low cost. The steels included are 
A212 and another carbon steel as well as low chromium 
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steels A335P11, and A335P22. A comprehensive series 
of corrosion tests included over 70 tests with about 1000 
lest specimens and about 14 water conditions. 

The majority of tests reported here were run in cir- 
culating loops at 30 fps (high velocity) or at 1 fpm (low 
velocity). System pressure was approximately 2000 psig 
for the 500 and 600 F tests. Continuous water purification 
was provided by bypass circuits including filter and ion 


exchanger. Water was maintained at a resistivity of ap- 


proximately 1 million ohms per cm except as reduced by 


additives for water treatment. Corrosion rates are re- 
ported on a descaled basis in order to suitably compare 
low velocity and high velocity results. Rates reported for 
a given test condition are in many cases an average of 
several specimens. 

It is apparent that corrosion rates of carbon steel can 
be high in water of pH 7, even with hydrogen present, so 
that most attention is given to results under inhibited 
conditions at around pH 11. 

Temperatures from 200 to 750 F were investigated 
during the work. Little, if any, effect on corrosion was 
noted between 500 and 650 F. However, a limited number 
of tests at 750 F indicated that corrosion at this tempera- 
ture could be five times that at 680 F under some con- 
ditions. It was found that corrosion rates decreased with 
time of testing. 

The control of pH is undoubtedly of great importance 
in the ability of steel to resist corrosion. The inhibiting 
effect of high pH in the corrosion of steel is by no means 
a simple matter, Erosion-corrosion tests of carbon steel 
in distilled water with pH values from 3 to 10 at 120 F 
showed minimum corrosion rates at pH 6 and pH 10, with 
a rate at pH 8 more than 10 times that at pH 6. In other 
tests the erosion-corrosion attack of cast carbon steel at 
250 F in boiler water with pH 8.4 was more than twice 
that at pH 7.6. 

Also reported have been several cases of stress corro- 
sion cracking of steel subject to localized stresses in power 
plant boilers operating at pressures from 850 psig to 1400 
psig and using deaerated distilled or deionized water for 
boiler feed. In these cases the pH of the water in contact 
with the steel ran from 7.0 to 9.5. The occurrence of stress 
cracking is attributed to the inability of steel to form a 
protective film of oxide in water with pH values this low. 
Performance of steel apparently is much better when the 
boiler water is chemically treated to have a pH of 10.5 
or above. 

The limited amount of work done with the low- 
chromium steels A335P11 and A335P22 indicated that 
they were somewhat more corrosion resistant than A212 
for the condition tested. There was no significant dif- 
ference between the two chromium alloys. 

Thus, carbon steel and some low alloy steels may be 
considered for use in reactor construction with pressur- 
ized water systems, providing that all of the several con- 
ditions necessary to their suitable performance can be 
accurately maintained during reactor operation. It will 
require considerably more work to determine whether 


this can be accomplished. + 
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AIR HANDLING UNITS 
on equipment mezzanine at 
Kearney, Neb., plant are 
supplied with chilled water 
from steam absorption units 
in boiler room 


Actual operating data from two gas air conditioned 
industrial plants are compiled here to answer the question — 


What Does Gas Air Conditioning Cost? 


STEAM TURBINE DRIVEN 


BY H. CAMPBELL STUCKEMAN 
Vice President 
Rockwell Mfg. Co. 


ENOUGH OPERATING experience has 
been amassed to definitely prove the 
worth of complete air conditioning in 
industrial plants. This is true not only 
for comfort’s sake, but also for pro- 
duction economy and efficiency. 

In our own air conditioned plants, 
we have obtained better quality work- 


manship through closer temperature 
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ABSORPTION 


and 


control of tools. fixtures. and parts to 
be machined. Elimination of rusting 
has made possible inventory and 
equipment savings. And the use of 
windowless construction has resulted 
in (1) an estimated 5 to 10 percent 
more usable floor space as a result of 
the elimination of aisles next to win 
dows, (2) better-engineered lighting 
systems not 
lighting. and (3) elimination of win 
dow maintenance costs. 

When we were contemplating com 


plete air conditioning of our produc 
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SYSTEM 


COMPRESSOR 


dependent on outside 


SYSTEM 


tion facilities, the advent of readily 
available natural gas (in most areas) 
and air conditioning equipment ce 
signed to use it led us to install gas 


systems 


How Should We Use Gas? 


Once we decided to use gas in air 
conditioning a plant, we had to deter 
mine how to use it. Should the gas be 
turbine 


used for firing steam for 


drive mn compressors, OF should an ab 


, 


sorption system be the answer 





We've tried both. 


analyze our Sulphur Springs, Texas, 


Suppose we 


plant as a typical compressor installa- 
tion and our Kearney, Neb., plant as 


a typical absorption system: 


@® Steam Turbine Drive System 


The Sulphur Springs plant is pri- 
marily a manufacturing center, but it 
also serves as a warehouse depot and 
service center. It is a 116,000 sq ft 
faétory area of windowless construc- 
tion, completely air conditioned by a 
125 ton system which employs a 
steam turbine driven centrifugal com- 
pressor. 

Circulating pumps carry the water 
to ceiling suspended blower units. 
Water temperature is held at approxi- 
mately 45 F. In cold weather, hot 
water is circulated through the sys- 
tem for heating. Plant temperature is 
kept at 76 F and at 50 percent rela- 
tive humidity. 

Two 130 hp locomotive type fire 
tube boilers, fired by natural gas, 
supply steam for the compressor tur- 
bines. 

Gas bills from the plant’s opera- 
tions indicate an average fuel cost of 
$356.72 


three-month cooling season. Based on 


per month for a_ typical 
an eight-hour day, six-day week op- 
erating schedule, the gas cost aver- 
ages about $1.57 per hr of operation. 
Assuming 1.5 cents per kwhr power 
cost, the electric energy cost for the 
system is about $1.00 per hr for op- 
eration of fans, pumps, and other 
electrical equipment. 

Assuming the cost of a mainte- 
nance man at $2.25 per hr, the total 
operating cost of the Sulphur Springs 
plant, ineluding fuel, power, and 
maintenance, is $4.82 per hr for the 
125 ton plant. This represents a unit 
cost of 1.13 cents per ton per operat- 
ing hr, not including depreciation 


and interest expense, 


@ Absorption System 


The plant at Kearney is quite com- 
parable to Sulphur Springs. Fully gas 
air conditioned, it has a manufactur- 
ing area of 150,000 sq ft and an of- 
fice area of 25,000 sq ft. 

The refrigeration system consists of 
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two 485 ton closed-circuit lithium 
bromide absorption machines using 
steam at 12 psig for cooling. Esti- 
mated load in the plant is 870 tons, 
with peaks of approximately 950 tons 
occurring when electric furnaces are 
in continuous use. 

The office area is cooled by a com- 
pletely separate system using another 
absorption machine with 265 F hot 
water as the energy source. This unit 
develops approximately 103 tons at 
nominal conditions. 

The hot water boiler supplying 
energy to the office absorption unit 
for summer cooling serves a dual 
purpose: It is interconnected to sup- 
ply 180 F hot water to the office air 
conditioning units for winter heating, 
and the same piping is used for 
chilled and hot water. 

Bids were taken for this installa- 
tion on both absorption units and 
steam-driven centrifugal equipment. 

Bids received resulted in equip- 
ment costs of approximately $100 per 
ton for both types. The bids involved 
the refrigeration machines specifical- 
ly, but did not include accessories, 
except for surface condensers in the 
case of the turbines. 

The cost for boilers and accessories 
for absorption units is less than that 
required for turbines which must 
operate at higher steam pressures in 
order to develop reasonable water 
rates. Operating characteristics of ab- 
sorption units under varying loads 
are also favorable. 

Under 70 percent load conditions, 
the absorption system steam consump- 
tion in terms of pounds of steam per 
ton of refrigeration increases 15 per- 
cent above full load rate. Figures on 
a multi-stage condensing turbine in- 
dicate an almost 50 percent increase 
in steam consumption under these 
conditions. The difference in steam 
(water) consumption becomes even 
greater as the load drops below 70 
percent. 

Other factors to be compared be- 
tween the two systems were cost of 
maintenance personnel and cost of 
maintenance parts and materials. 

It was the considered opinion of 
the consulting engineer that there 
was no significant distinction costwise 
between them. 


The overall cost of operation was 
computed. Average cost of gas, sup- 
plied by the gas utility, is 26 cents 
per 1000 cu ft. Gas, at 26 cents, pro- 
duces steam at about 32 cents per 
1000 lb of steam for fuel. This re- 
sults in a fuel cost of approximately 
58 cents per hr per 100 tons of re- 
frigeration; or, for the 870 ton load, 
the fuel cost is approximately $5.05 
per-hr. 

The average cost of electric energy 
at the plant is approximately 1.25 
cents per kwhr, based on a total plant 
load of 1000 kw demand and 313,000 
kwhr usage per month. Electric en- 
ergy required for the boilers, pumps. 
cooling tower fans, and other electri- 
cal accessories for the cooling system 
is approximately 140 kw per hr and 
costs about $1.75 per hr based on 
the average energy cost. 

Interest and depreciation costs, 
based on charging off one-half the 
cost of the boiler plant and the total 
cost of the absorption units and ac- 
20-year 


equals approximately 75 cents per 


cessories over a period, 
hr of operation, based on 2240 op- 
erating hr per season. 

Cost of a maintenance mechanic 
for the air conditioning equipment is 
approximately $2.25 per hour. 

Total computed hourly operating 
cost—including gas and electricity, 
maintenance mechanic, depreciation, 
and interest—comes to $9.80 per hr 
for the 870 ton plant system, or 1.11 
cents per ton per operating hr. + 





Big Boom Is on the Way 


Need Engineer-Executives 
-.-fo fill top level jobs 
of 612 of the nation’s 


A SURVEY 
leading corporations made by Hoff, 
Bowen & Associates, Inc., 


finds 


that an economic boom is in the mak- 


Canny, 
“executive search specialists,” 


ing. It will probably begin in 1959- 
60 and be in high gear by 1964-65. 

The three most important occupa- 
tional classifications are mechanical 
engineering, industrial engineering, 
and chemistry. But while the need is 
great, 78 percent of the companies 
surveyed find it hard to get top sci- 
entific-technical executives who are 
equally strong in administrative 


skills. — 
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SAM 


LEWIS SAYS... 


“Air Vents Would Have Exhaled, 


Diluted Corrosive Gases” 


AN EARLY encounter with pipe corro- 
sion in my personal experience was 
in the steam piping system of a six- 
story industrial building. It was oper- 
ated at a steam pressure of 50 psi. 
The ends of each steam main and 
the condensate outlet of each heater 
were equipped with float traps. This 
trap in each case was below the bot- 
tom of the heat transfer coil. Con- 
densate from the traps was piped to 
a centrifugal pump which forced it, 
under several pounds’ pressure, to an 
open hot well which served as a water 
reservoir for the boiler feed pumps. 
After about three years’ operation, 
the steam pipe risers in several loca- 
The 


escaping hot water and steam caused 


tions were corroded through. 
serious damage to merchandise being 
manufactured. 

| was called in to determine the 
cause of this rapid corrosion and to 


prescribe a means of correcting the 


SAMUEL R. LEWIS, consulting mechan- 
ical engineer and a member of Heating 
Piping & Air Conditioning’s board of 
consulting and contributing editors, com 
ments informally each month on practical 


problems in the field 


- to prevent steam 


trouble. | found that the steam pipes 
both 


had been eaten through from the in- 


horizontal and _ vertical 
side. 

I concluded that the excessive cor- 
rosion had resulted from exposure of 
the pipes to gases released from the 
water when it was heated. These 
gases could not escape through the 
airtight steam traps and, as a result, 
the piping was destroyed. 

If air vents had been provided. 
they would have exhaled and diluted 
the corrosive gases. The serious dam 
age, however, could be corrected only 
by re-piping the entire heating sys 
tem. 

As it was. | replaced all of the 
steam piping and fittings and substi 
wale! 


tuted mechanically-circulated 


for the original 50 psi steam. For 


tunately, the original unit heaters 
were capable of using water at an 
average temperature of 250 F instead 
of the original steam. 

Experience with this plant was 
checked by a parallel one in another 
area where adequate venting of the 
corrosive gas inside the steam pipes 


had failed. 
) 


suggests that a steam pressure of 2 


A friend who disagreed. 


line deterioration 


psi should be sufficient to keep out 


the excess air in any steam heating 
system. He fails to consider the ait 
a complex gas that is entrained 
in the makeup water that enters the 
steam boiler. This gas travels along 
with the steam 
| favor a vacuum pump on most 
steam systems because it has proved 
to be reliable for me in working with 
these systems 
supposed to 


Some air valves are 


breathe the air out of these systems 
but many of them also let air enter 
when the steam pressure drops below 
Hence, the Ly pe 


should be 


atmospheric pressure 
of valve for this purposs 
selected carefully 

My friend likes to use a swing check 
valve in the condensate outlet from a 
‘| hese 


me when handling a mix 


radiator check valves do not 
work for 
ture of gas-air and = water 


when full of 


water on both inlet and outlet sides 


even 
though they may close 
They fail to prevent countertlow. of 
refuse to 
unless head 


inlet with enough differ 
Happer ol 


or steam and permit 


through-flow wale! 
exists at the 
ential pressure to lift’ the 


the check valve 
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What Every Heating Engineer 


How much do you know about fuel oil? Questions and 
answers on the fundamentals of this vital fuel are BY WILLIE HAMMER 
listed here — including what fuel oil is, its composition, Chief, Installations Branch 
it : ts. its heati | — , Haq, Ordnance Weapons Command 
its economic aspects, its heating values, how its various el lial Dees 
grades are best used, how to find its specific gravity and Rock Island, II 
API gravity and what they mean, the importance of vis- 
cosity on successful combustion and how it is measured, 


and many other basic facts. 


: What is fuel oil? 


1: Fuel oil is any liquid petroleum product, heavier 


than gasoline, which can be used for heating purposes. In 


eeeeeceeeoceeeooooeooooeoeoeeeeeeeee composition, fuel oil is a mixture of various compounds 
of carbon and hydrogen known as hydro arbons. They 


differ in molecular arrangement, weight, and complexity. 


(): How do these molecular arrangements differ? 


1: Four of the groups of hydrocarbons having differ- 
ent molecular arrangements are the paraffins, naphthenes, 
aromatics, and olefins. Paraffins are composed of mole- 
cules with the general formula C,//o,.0, where n is a 
whole number; naphthenes and olefins are of the formula 
CyHe»: and aromatics are of the formula: C,H.,.,. Hy 
drocarbons may have the same numbers of carbon and 
hydrogen atoms but may have different arrangements of 


bonds between them. 
V: Do these different arrangements produce oils with 
different characteristics? 


1: Yes. Generally, aromatics have higher specific 
gravities than the other types, and paraffins have the 


lowest. Paraffins are very stable toward oxidation ot 


Heating, Piping & Air Conditioning, December 1958 





Should Know 


IN MANY commercial and in 
dustrial oil burning  installa- 
tions, Nos. 5 and 6 fuel oil are 
used. Preheating of these heavier 
oils is usually necessary, to 
increase fluid flow, aid combus- 


tion efficiency 


chemical changes, have the highest hydrogen-carbon 
ratios, and are clean burning. Aromatics have highe 
ratios of carbon to hydrogen, giving them a tendency 
to smoke. Olefins are less stable than the others of these 


groups and have a tendency to oxidize to form gums 


QV: What are the differences between distillate, residual 


and blended fuel oils? 


1: Crude oil processed at a refinery is separated into 
its constituent fractions by boiling or distillation. The light 
er portions boil off first and are condensed in separate ves 
sels. The kerosene and light oils so obtained are distillate 
fuel oils. The remainders of the crude oil which have been 
left are called residual fuel oils. Blends are mixtures of 
distillate and residual oils prepared to give certain de 
sirable properties. Distillate oils are used for domestic 
heating; residuals and blends are used in large com 


mercial, industrial, marine, and power boiler plants 


VQ: What are cracked and straight-run distillates ? 


4: In order to produce more of the lighter and more 
profitable products, the heavier oils are processed to split 


their molecules into less complex arrangements. This 
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process Is known as cracking Straight run distillates are 
those products obtained from crude oil simply by distil 


lation without molecular changes 


Us How do the properties of crac ked and straight-run 
distillates differ? 


{: Cracked fuel oils sometimes do not burn as clean 
have lower viscosities at the same gravities, have lower 
viscosity indices, possess lower pour points and have 
slightly higher heat contents per unit ol volume than 


straight-run oils 


: 1H hy don't cra hed fuel oils Ourn a clean as di 
tillate fuel oils? 


1: Cracked fuel oils usually consist of hydrocarbon 
with higher ratios of carbon (the soot forming element) 
lo hydrogen in their composition than in similar prod 


ucts obtained by straight-run distillation 


: For the large consumer. which type of oul may 
offer economu advantages 7 
1: Purely on a calorifu value basis, if off red a choice 


it the same price per gallon of cracked or straight-run 





“What are different grades of fuel oil? With 


oil such as No. 5, it would be cheaper to use the cracked 
oil. Cracked fuel oils may have higher specific gravities 
than straight-runs and therefore lower calorific values 
per pound, However, since they weigh more per gallon, 
the calorific value per unit volume is higher for the 
cracked oils. A straight-run No. 5 oil may have a value 
of 146,000 Btu per gal against 150,000 for a cracked oil. 
Thus, for every 1000 gal purchased, the consumer would 
obtain 4000 * 1000 Btu more with cracked oil, or 27 


gal extra, 


VQ: Which oil would have the higher heating value, one 


with a high carbon to hydrogen ratio, or vice versa? 


1: When one pound of hydrogen is burned, 62,000 Btu 
are produced; when the same amount of carbon is 
burned, the heat release is only 14,600 Btu. Thus, as the 
percentage of hydrogen increases, the amount of heat 


released per unit weight of hydrocarbon increases. 


Y: As the amount of hydrogen present increases, 
doesn't the loss of heat required to vaporize the water 


formed also increase? 


1: The loss due to vaporization of a pound of water 
is approximately 970.2 Biu. Two parts of hydrogen com- 
bine with one part of oxygen. Therefore, if 1 lb of hydro- 
gen is burned, 9 lb of water will result. Total loss due to 
moisture formed will therefore be 970.2 * 9, or 8730 
Btu, and the net 
be 62,000 


gain from burning | lb of hydrogen will 
8730, or 53,270 Btu. (These values are ap- 
proximate and do not account for such factors as the heat 
required to raise the temperatures of the hydrogen, oxy- 


gen, and water from initial to final temperatures. ) 


OQ: About how much water will be formed by combus- 


tion of a pound of fuel oil? 


1: Approximately 1 lb of water per lb of fuel oil. 


(: What are some of the different grades of fuel oil? 
With what types of equipment are they normally used? 


; 


4: Grades are usually designated as follows: No. 1, 
distillate oil for vaporizing pot type burners; No. 2, dis- 
tillate oil for general purpose domestic heating for burn- 
ers not requiring No. 1 fuel oil; No. 4, for burner instal- 
lations not equipped with preheating facilities (oils in 
this grade are usually blends of other grades); No. 5, 
residual type oil for installations equipped with preheat- 
ing facilities; and No. 6, residual type oil for use in in- 
stallations equipped with preheaters permitting use of a 


high viscosity fuel. 


(): What is the principal advantage of using residual 
fuel oil? 


1: It’s usually a lot cheaper. 


QV: What is distillation end point? 


A: In testing the volatility of oils, 200 milliliters are 
evaporated under controlled conditions during which tem- 
perature readings are made at the points at which each 
10 percent of volume is distilled. The end point is the 
maximum temperature observed, usually after distillation 
is completed. The test for end point is usually required 


only on No. | fuel oil. 


Q: What is the significance of the 10 percent distilla- 


tion point? 


A: This is the temperature at which 10 percent of the 
total volume will have distilled off. It reveals the amounts 
of light oil fractions present. These light oil parts will 
distill and burn at comparatively low temperatures and 
therefore are indicators of the suitability of an oil for use 
in different types of burners. This is especially indicative 
when considered together with information on whether 
the fuel being considered will or will not leave substan- 
tial amounts of carbon residue. If the 10 percent point 
is fairly close in temperature to that at which the oil first 
begins to boil off, there should be little trouble in main- 


taining continuous combustion. 


Q: What is the significance of the 90 percent distilla- 


tion point? 


4: If there is a substantial difference in temperature 
between the 90 percent and end points, it may mean the 
oil has been contaminated or blended, or contains very 


heavy parts which will produce high carbonization. 


Q: What limitations are recommended for fuel oil to 


be used in vaporizing type burners ? 


A: It is recommended that oils for this application be 
limited to those having maximum end points of 625 F and 


minimum gravities of 35 deg API. 


Q: What are some of the advantages and disadvantages 


of using steam atomizing burners? 


1: Among the advantages are low first cost, adaptabil- 
ity for variable loads, wide variety of possible flame 
shapes, and wide capacity range for any certain tip. Also, 
frequent cleaning is unnecessary, and comparatively low 
oil temperatures and pressures are required, 

Some of the disadvantages are that part of the steam 
produced is lost (in inefficient operations, this may be 
as high as 6 to 7 percent) and replacement of water is 
required; presence of additional amounts of moisture 
when wet steam is used will cause corrosion of metal 


surfaces; and auxiliary starting equipment is required. 


QV: Likewise, what are the advantages and disadvan- 


tages of mechanical atomization? 
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what types of equipment are they normally used?” 


1: On the plus side: boilers can be started without 
need for auxiliary equipment (such as an air compressor ) 
when steam is not available; it is well suited for high out- 
put and steady loads: it can be used on hot water boilers: 
there is no loss of water as steam in the furnace: and 
there is less corrosion of metal surfaces. Some negative 
aspects are the need for relatively high oil temperatures 
and pressures. higher first cost. limited flame shapes 
and capacities for any certain tips, and the necessity for 


frequent cleaning of tips. 


): What is the effect on the temperature in a furnace 


if very wet steam is used in a steam jet burner? 


1: The temperature is reduced because the moisture 
in the steam absorbs heat to vaporize, and all the steam 
injected into the furnace requires heat to be superheated 


to the furnace temperature. 


: How is specific gravity of oil measured 7 


1: The specific gravity of an oil may be measured 
by means of a hydrometer which indicates its specific 
gravity in relation to water under standard conditions. 


or in degrees API, 


: What is the meaning of the expression Specify 


Gravity 60/60 F? 


1: This expression means that the specific gravity of 
a fuel oil has been determined with both oil and water at 


temperatures of 60 F. 


QO: What are degrees APL? Why is the term used 7 


1: Degrees API have the following relationship to spe- 
cific gravity when both oil and water are at 60 F: Degrees 
API 141.5/specifie gravity 131.5. Degrees API are 
easier to use than specific gravity and more accurate when 
hydrometers or pycnometers are so calibrated. Speci fi 
gravities must read to four decimal places for any a¢ 
curacy. For example, API gravities of 25.0 and 25.1 ar 


equivalent to specific eravities of 0.90142 and 0.9036. 


O: hat are the approximate {Pl gravity range 


the various grades o} fuel oil? 


1: The ASTM specification lists minimum gravities of 
35> for grade No. 1. and 26 for No. 2. There are no 
others listed. However, gravity ranges usually run as fol 
lows: No. 1. 35 to 45; No. 2. 26 to 40; No. 5, 13 to 23: 
and No. 6. 9 to 16. Grade No. 4, which is a blend. may 


overlap other grades and vary from 15 to 52 


, 


QO: What are degrees Baume 


{: Gravities of liquids were formerly rated according 
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to Baume scales, similar to the present API scale. For 
liquids lighter than water the relationship hetween de 
grees Baume and specific gravity is: 

Degrees Baume (140/specific gravity) 


For liquids heavier than water: 


Degrees Baume 145 (145/specity 


(): ls API gravity a reliable indicator of fuel oil char 


acteristics 7 


1: Because of the different molecular arrangements of 
the hydrocarbons. fuel oils having the same API gravity 
may have different characteristics. When comparing oils 
from the same fields which have undergone the same 
processing. use of API gravity may be accurate. How 
ever, oils from different fields or which have undergone 
different processing (one may be straight-run. another 
cracked) may have characteristics which vary greatly 


even though they have the same eravity and erade 


Q: Is there any relation between APT gravity and the 


calorific value of a fuel oil? 


{: The Oil Heat Trostitute of America uses the follow 
ing formulas for total heat 


Distillate fuel oil: Btu per Ib IB.250 (Al 


l pwravity MW) 
Residual fuel oil: Btu per Ib 17.090 (API 


wity rt} 

Other investigators have developed other formulas for 
approximate uses. The National Bureau of Standards’ 
Miscellaneous Publication No 


values of fuel oils corresponding to API gravities based 


97 has a table of heating 


on investigations by that organization. The Naval Boiler 
and Turbine Laboratory uses the following formula for 


total heat of Navy Special fuel oil 
Btu poe Ib 17.601 oo.1 (APL dew) 


QO: If the API gravity of an oil is 16.2. what is its 
weight per vallon and approximate heating value 


as determined using the OT formula 


AVI sravily to 


{: First. it is necessary to convert 


specific gravily 
Specific gra deg API 14) 


(141 0.9580 
Water at 60 F weighs val. Therefore thi 
oil weighs 8.328 0.9580 
Heating value ju 


Heatir value ype 


(): fhout hou much heat ts ina allon of oil of each 
different grade 


{- No. 1. 136.000 Btu: No. 2. 138.500 Btu: No. 4 
115.000 Btu No ) 11 yi) Btu ind No {) | 2 (HW Btu 


O- What is the diflerence between total or ro heat 


and wet heat of combustion of a fuel oil 





“What is viscosity? How is it measured? What 


1: Yotal heat is the heat content of oil contained in 
the combustible material. Net heai is total heat less heat 
absorbed in the vaporization of water formed by combus- 
tion of hydrogen in the oil, The latter is taore indicative 
of true combustion conditions in making comparisons of 


fuels or of efficiencies of operations, 


QO: How is net heat determined 7 


1: To determine net heat it is necessary to know the 
amount of hydrogen in the oil. Heat loss due to hydrogen 
content can be computed by the equation: hydrogen heat 


loss in Btu per Ib percentage of hydrogen in the fuel 


? 


336. This loss is then subtracted from the gross heat- 


ing value to give the net 


(): Is there any way to determine the amount of hy 
drogen in a fuel oil, without a complete laboratory anal 


4 


VSLS 


1: The National Bureau of Standards uses a formula 
omething like this, where d is the specific gravity: 


Percent hydrogen 26 15d 


(): What tests are usually performed to determine the 


characteristics o} fuel oil 7 


1: Cloud and pour points, gravity, viscosity, sulfur. 
flash and fire points. water and sediment, and distillation 


tests 


QO: What are cloud and pour points 7 


1: As oil temperature is reduced, waxes may begin 
lo drop out of solution. If this is noticeable before the 
oil solidifies, the temperature at which it happens is called 
the cloud point, This test should be used only for oils 
which are transparent when they are at least 114 in. 
deep. The temperature at which oil just barely flows under 


certain standard conditions is known as the pour point. 


O: If wax actually separates from oil, ts there any 


way it can be pul hack into solution? 


1: Yes. When the temperature of the oil and wax 


mixture is raised sufficiently. the wax will re-dissolve. 


): Why is it necessary to know the pour point? 


f: If the oil is to be used in a zone where the tem 
perature may drop below the pour point, congealing of 
oil in the heating equipment may result in blockage of 


tank outlets, pumps. and oil lines. 
OG: if the outside temperature ts low enough to drop 
the oil below its pour point, how can the oil be kept from 


congealing if heating coils are not available in the tank? 


116 


1: Recirculate the oil, if possible, through the boiler 
plant preheater and then back to the tank; add a lighter 
oil with a higher pour point; or agitate the oil either by 
blowing compressed air through it or by mechanical 


means. 


(: What are flash and fire points of oil? 


1: Flash point is the temperature at which fuel oil 
will form an inflammable mixture in the presence of air, 
but at which combustion can be supported only for a very 
short period because the oil vapors are consumed faster 
than they are produced. Fire point, on the other hand, 
is the temperature at which vapors are produced rapidly 
enough to support continuous combustion. The fire point 
of an oil may be 10 to 120 F deg above its flash point. In 
both cases, external ignition is necessary to cause combus- 


tion. 


Q): What might be the effect oO} the presence of sulfur 


in fuel oils 7 


{: Sulfur burns to sulfur dioxide which combines with 
water to form sulfurous acid. When flue gas tempera- 
tures are low enough to permit condensation of this vapor, 
corrosion of steel surfaces on which it forms will probably 
result. Sulfur dioxide also raises the temperature at which 
condensation will take place. Also, in an improperly op- 
erated furnace in which there is a shortage of air and 
oxygen, one of the resulting gases may be hydrogen sul- 


fide. which has an odor similar to that of rotten eggs. 


Q: How does the presence of sulfur affect the heat 


content of} fuel oil? 


1: When a pound of sulfur is burned, only 4000 Btu 
is released. This is compared to 14,600 Btu per lb of 
carbon and 62,000 Btu per lb of hydrogen. Thus, the 
presence of sulfur may reduce the heat content of a fuel 


oil. 


Q: Why are tests of water and sediment in oil made? 


1: When these are present in oil, the purchaser is pay- 
ing for deleterious, unusable materials which can cause 
malfunctioning of his equipment, clogging of strainers 
and nozzles, erosion of nozzles, corrosion of tanks, and 
waste of heat necessary to vaporize the water. The reasons 


are obvious. 


OQ: What is viscosity? 


1: Viscosity is the resistance to flow of a liquid. As 
it increases, flow decreases. The unit of absolute viscosity 
is the poise, or the force required to move at a rate of ] 
em per sec a surface 1 sq cm in area parallel to a similar 


surface from which it is separated by a layer of fluid ] 


Heating. Piping & Air Conditioning, December 1958 





is its relationship to temperature?” 


em thick. Viscosity is usually the most important single 


property specified in the purchase of a heavy fuel oil. 


Q: How is viscosity of fuel oil usually measured? 


1: Viscosity is most commonly determined using sys- 
tems based on kinematic methods which measure the time 
required for a specified amount of liquid at a specified 
temperature to move through a capillary tube, or to pass 
through a calibrated orifice. Kinematic viscosity, which 
measures movement through a glass capillary tube, is 
usually more accurate, with results obtainable in a basic 
viscosity unit, the centistoke. Kinematic viscosity is equal 
to absolute viscosity divided by the density of the oil. 
Saybolt viscosimeters are normally used for industrial pur- 
poses to measure viscosity. In this method, it is expressed 
as the time for the sample to flow through an orifice undet 
standard conditions. An oil rated in seconds by Saybolt 
Universal (SSU) indicates it has taken that length of 
time for 60 ce to flow through an orifice at a specified 
temperature which may be 70, 100, 130, or 210 F. 
Saybolt Furol (SSF) is determined by the same proce- 
dure for more viscous oils (having viscosities greatet 
than 1000 SSU) using a larger orifice. Usual tempera 
tures are 77, 100, 122, and 210 F. A viscosity of 62 SSF 


600 SSU at 100 F. 


OQ: What are the relationships between SSU and Kine 


2 


matic viscosity. and SSF and Kinematic viscosity 


1: If K is Kinematic viscosity. t is SSU. and 7 is SSF: 
then K 0.221 180 and K 2.27’ (283/t’). 


Q: Is there any direct proportional relationship be- 
tween Saybolt viscosities which are expressed in seconds 


and absolute viscosities in poises 7 


{: There is a rough proportional relationship for oils 
with Saybolt viscosities of more than 200 sec. But there 
are none at all for viscosities less than that. Absolute vis- 
cosity can be obtained from Saybolt viscosity by use of 
the proper formula which relates Kinematic and Saybolt 
viscosities and then multiplying the Kinematic viscosity 


by the specific gravity of the oil in question 


: What are some of the effects viscosity can have in 


an oul burning plant? 


{: Heavy oils may not be finely enough atomized un 
less preheated; the spray angle from a nozzle may de 
crease as viscosity increases; changes in viscosity necessi- 
tate changes in the amount of air necessary because of 
changes in volume of oil sprayed; viscosity will deter 
mine the sizes of pumps, motors, and diameters of fuel 
lines necessary to transport the oil; and changes in viscos 
ity may result in pulsations in the flame and in sooty, 


sparky fires. 
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(): Which has the greater effec 


perature or @ pressure change 


mscosily a 


1: Temperature changes, by fat 


(): What is the relationship hetween te mperature 


viscosuly 7 


{: Viscosity varies inversely with temperature Tf the 
viscosities at two or more temperatures are known, a 
straight line drawn through these points on an ASTM 
Standard viscosity-temperature chart will indicate esti 
mated viscosities up to the boiling porn ol the oil and 
down to the cloud point Che exact method of preparation 


of one of these charts is indicated in ASTM Standard 


: We hat is viscosity index of an oil 


1: Viscosity index is a rating number which indicates 
the effect that a change of temperature has on the viseos 
itv of an oil. A low index for an oil indicates that t mper 


ature affects its viscosity to a comparatively great degre 


): HW hat are the most umportant factors in fhe efficrent 


combustion of fuel oil 7 


1: Probably the most important are proper Vaporiza 
tion of oil. an adequat but not unduly exec upply of 
air. and the shapes of the flame and combustion chamber 


QO: Do pressure burners actually porize fuel 


do the oil drople ts burn as such 


{: Oil must be in the form of gas before it will burn 
Ina vaporizing burner, the heat of the oil or of the cham 


ber causes the liquid to change to a gas which ignites in 


the presence of air. With a pressure type burner, the oil 
is broken into a spray of fine droplets which turn to ga 
and burn when exposed to the heat in the furnace. The 
fineness of the spray and the heat in the furnace deter 


mine how fast volatilization of oil from the surface of the 


dropl ts will take place 


(Fs What effects do flame and 


shapes have on this process 


1: Proper chamber shap Is HeCeSs lo confine and 
direct the combustion and to reflect heat back into the oil 
in order that the necessary change from liquid to gas will 
take place. Proper flame shape is necessary to distribute 
the droplets of oil in such a manner that the temperature 
throughout the oil cloud will be of as uniform temperature 
as possible. This will permit the oil to change to gas and 


burn at the same rate throughout 


i): li the spray shape is not suitable jor the 


tion chamber. what might happe " a 


{: With uneven temperatures throughout th 





some droplets may not change to yas if the temperature is 
too low and may he deposited on the furnace surfaces. If 
the temperature is too high. the oil which is still liquid 
may crack and form carbon which may deposit as soot 
on surrounding surfaces. It may be difficult to supply air 
for combustion properly if the spray is odd shaped or not 


uniform. 


O: What can happen if a combustion chamber is of 


wrong size or shape? 


1: Poor oil volatilization may exist in an excessively 
large chamber because of the lack of reflected heat. The 
result would be incomplete combustion and consequent 
soot. A small chamber might not permit combustion to 
be completed in the furnace. Therefore it may take place 
in the secondary passages, with resultant high flue gas 
temperatures and heat loss. Incorrectly sized chambers 
can result in flue gases with low CO. content. smoke. 
flame pulsations sool deposits. poor efliciency. aad exces 


sive oil consumption 


QO: How does a change in oil viscosity affect the spray 

4 

angle of a nozzle * 
1: Usually. as viscosity increases, the spray angle of 


oil entering a furnace decreases, 


GO: 8 hat is the effect of a change in oil viscosity on 


the oulpul of a rotary burner? 


1: As viscosity increases. the film of oil grows thicker 


and the volume of oil discharged increases. 


OQ: If a specifiéation calls for a fuel oil less viscous 
than No. 5 hut more viscous than Vo 2. u hat should he 


used 7 


1: A blend should be prepared using a residual oil 
with enough oil of lower viscosity. such as a No, 2 oil. 


added until the desired requirement is met. 


QO: What is meant when an oil company indicates that 


an oil is No, 5-250? 


1: This mean’ it is a No. 5 oil with viscosity of 250 
SSU at lOOF, 7 


QO: When the temperature of oil delivered is different 
from that at which it was loaded. wouldn't the volumes 
he different with posstble discrepancies in the billings 


and receyps 


1: All volumes should be corrected to a standard tem 
perature of 60 F to eliminate such possible differences and 


disc re pare es, 


Q: What effect does preheating have on the calorific 
value of fuel ol 7 


1: Preheating will cause the oil to expand and reduce 
the calorific value per vallon of fuel. However. the caloril 


ic value per pound of fuel will not be affected 


Q: Can overheating of fuel oil have adverse effects? 


1: Overheating may cause coking and formation of 
lars in the heaters and therefore the loss of some carbon 
which would otherwise be burned in the furnace. The se- 
rious result is the necessity for cleaning the tubes and 


piping to prevent stoppages. 


Q: To what temperatures should residual fuel oils be 


preheated prior to atomization? 


1: The Bureau of Mines in its Bulletin 466 states the 
following: No. 5 oil, usually burned cold. will atomize 
and burn better if heated to 110 to 130 F. For No. 6 oil 
160 to 180 F is usually sufficient for steam atomizing 
burners, 200 to 250 F is adequate for mechanical-pressure 
atomizing burners, and 140 F is enough for rotary oil 
burners if oil is heated in the suction line. A temperature 
of 180 F is better for No. 6 oil when used with rotary oil 
burners if the oil is heated undet pump pressure. For 
low air pressure oil burners 200 F is recommended. For 
Navy Special fuel oil in the viscosity range of 15 to 25 


SSF at 122 F, the Navy recommends that an approximate 


optimum burning temperature be determined by adding 


the SSF viscosity at 122 F to 115 F. For example, if the 
viscosity is 21 SSF, the best atomizing temperature would 


be 2] 115. or 136 F. 
QO: What is the normal viscosity of No. 5 oil? 


{: No. 5 oil ranges from 150 SSU at 100 F to 40 SSF 


at 122 F. 


(): What effect does soot have on the performance of 


a boiler? 


{: Tests made on a small boiler by personnel of the 
Bureau of Standards indicated that, after operations dur- 
ing & days with 10 percent of carbon dioxide in the flue 
gases. a layer of soot approximately 1/32 in. thick ac- 
cumulated. efficiency dropped to 63 percent from 67 per- 
cent. flue gas temperature increased to 790 F from 600 F. 
and output dropped to 127.400 Btu per hr from 136.000 
Btu per hr with the same firing rate. The decrease in out- 
put was even more substantial (down to 70.850 from 
136.000 Btu per hr) when the firing rate was adjusted 
to provide the same flue gas temperature (600° F) 


throughout the test. 


(: What precaution should be taken when relighting 


4 


an oil fire in a furnace: 


{: Before attempting to relight a fire. the furnace 
should be cleared of all combustible gases that might ig 
nite explosively and thereby damage the furnace walls. 


boiler. or tubes. 
QO: Why are additives used in fuel oil? 


1: They increase the fluidity of sludge in heavy oils. 
reduce the amount of soot deposits on firesides of boilers 
thereby increasing efficiency, reduce the amount of car- 
bon on burner tips. and result in cleaner lines and equip- 


ment and consequent more even combustion. t 
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The Law 


and Your 
Profits 


BY WILLIAM 


HURD HILLYER 


Greedy Contractor’s [ll-founded Claims 
Save Piping Subcontractor’s Shirt 


FULFILLMENT of a contract’s time 
clause is important and should be a 
matter of concern—particularly if im- 
plemented by penalties. The piping 
subcontractor in the following case 
would certainly have suffered a larger 
money loss if the general contractor 
had not been overly greedy. But few 
are born under such a lucky star. It 
is a must for the subcontractor to 
promptly fulfill his undertakings. 

Tufman Construction Co. was the 
general contractor for a U. S. Govern- 
ment building project. Manyana Bros. 
subcontracted to furnish material and 
labor on piping and related installa- 
tions. 

A clause in Tufman’s contract with 
the L. 


ages of $100 a day for delay in per- 


S. stipulated liquidated dam- 


formance. Under this clause Uncle 
Sam withheld payments of $9300. 
Tufman and Manyana had a like 


clause in their contract under which 


o 


Tufman withheld $7900 for 79 days’ 
delay due to Manyana’s alleged fail 
ure to perform as agreed. 

After a few weeks the Government 
waived the liquidated damages of 
$9300 to Tufman. who thereupon 
credited Manyana with the $7900. 
Manyana sued Tufman for $27,290 
balance on contract, plus $915 for 
extras, 


Tufman countered with a general 


WILLIAM HURD HILLYER, author of this reg 
ular feature, is a contributor to a number 
of banking and financial publications and 
has written several books on business. He 
has an extensive practical legal and finan 
cial background. 

This series nresents actual cases {// 
names are. however, fictitiou It should 
of course. be remembered that laws vary in 


different state 
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denial and a cross-petition claiming 
that Manyana, in point of fact, owed 
him $103,914 for damages he suf- 
fered because of Manyana’s nonper- 
formance or ill performance of the 
piping contract. In addition, Tufman 
claimed $2875 covering materials and 
labor he had furnished Manyana for 
which credit had not been given. 
The trial court allowed Tufman two 
of the relatively minor items in his 
cross-suit and disallowed the remain- 
ing seven. The largest of those denied 
was a claim of over $68,000 for “loss 
of normal profit,” alleged to have 
been caused by Manyana’s “negli- 
gence and delay in performance.” 
Within the labyrinth of legal tech- 
nicalities and assignments of error 
threaded by the court on Tufman’s 
appeal, this heavy claim seems to 
have produced an effect quite differ 
ent from what was intended. To sus 
tain this item, said the state supreme 
court, Tufman had analyzed his gross 
profits on contracts for five years and 
on two other jobs for the | S. On 
one of these he had made a YTOss 
profit: of Be SS percent. Hence. he 
calculated — that 


$519.297 listed as 


percentage upon 
“oross sales” in 
this contract and thereby arrived at 
$68.852 as his loss of profit 

It appears, continued the court 
that Tufman was relying on the the 
ory that, because he had made gross 
profits on his other contracts, he 
should also have done so on this one 
In line with this theory, defendant 
Tufman reasoned that plaintiff Man 
yana was “obilgated to make up the 
ica 3 

Advised by defendant Tufman that 


the trial court ‘had difliculty = in 
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understanding” this exhibit. the 
higher court commented: 

“We have thought that the trial 
court understood the exhibit but had 
difheulty — in 


what possible theory it could be used 


understanding upon 


as a foundation proof for the damages 
( laimed. W e concul | he general 
rule is that damages, to be recover 
able, must be direct and certain.” 
On the 


which are uncertain, contingent, con 


other hand. “damages 


jectural, or speculative cannot be 
made the basis of a recovery, whether 
applied to the existence, nature, o1 
proximate cause thereof 

The state supreme court aflirmed 
the trial court’s judgment in favor of 
the piping subcontractor 

A casual reader of the record in 


this case gains th: impression that 
the prime contractor did suffer dam 
age by reason of the delay in piping 
installation. He might have been cred 
ited with a more substantial offset if 
if had not been for his fantastic 
claims unsupported by evidence 
According to the court these tactic 
wore out the patience ol a “patient 


judge If 


been —o) UTOSSI\ 


Tulmans case had not 
mishandled 
Vanvana would 


paid dearly for his 


piping 
contractor without 
question have 
delayed performance 


That the 


heavily damaged by the subcontrae 


prime contractor wa 


tors late performances no doubt 
negligent) is manifest and. so far a 
the record goes undisputed [he pol 
it issue was the reneral contractor 
claim that such damage exceeded in 
umount the balance due. His failure 
to substantiate that claim vhat 


saved Manvana s pron kethook 
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1 AIR FLOW 


exhaust over test table at 


CONTOURS slot 2 


1120 cfm ex- 


for 
contours 
haust volume are plotted here l, 


from slot 


1900 CFM 


VOLUMI 
Readings for this, and for Fig 


— 


rn eee 


revealed these 


were taken with table edge 3 ft, 6 in 


What Are Limits of Slot Exhaust? 


... it’s volume of air exhausted 


— not high velocity — that really counts 


BY A. B. EPPLE 
Associate Profe yr 
Mechanical Engine ering Dept. 


Univer ity ot Mich gar 


rHE LIMit?s of a slot exhaust system? What 


WHAT 


are the relationships of velocity and volume to its ability 


ARI 


lo remove fume or smoke laden air? Tests have been con- 
ducted by the University of Michigan department of me- 
chanical engineering in an effort to answer these questions. 
To show the effect of different velocities, two air vol- 
umes were used. Readings taken during these tests are 
plotted in Figs. 1 and 2. At first glance these velocity 
contours represent little more than a lot of incidental data. 
But they take on real meaning after you refer to Figs. 3 
through 8, 
, 


Figs. 3, 4, and 5 show the testing conditions when air 


was removed at 1120 cfm. In Figs. 6, 7, and 8 the vol- 
ume had been increased to 1900 cfm. 
that 


volume would control for 2 ft, and the higher volume for 


These illustrations show for “still” air the lower 
3 ft. In both cases the velocity of air created by the slot is 
13 fpm. They also show that the higher volume of flow 
3 ft—table 


when a person walks past. The contour plot of Fig. 2 


will maintain control over a 2 f{t—but not a 


in- 


120 


dicates that a velocity toward the slot of 36 fpm is needed 
to maintain control. 

The general effect of the higher volume is reflected by 
a comparison of the two series of pictures—Figs. 3 
through 5 and Figs. 6 through 8—and, in particular, 
Figs. 5 and 6. With the lower volume, the smoke collects 
on the table or rises from it at the extreme distance. For 
the higher volume, however, stronger currents prevent the 


smoke from staying on the table or rising from it. 


How Can Volume Be Determined? 


The final problem is design. W hen the desired velo ity 
and distance from the slot are known, how can the volume 
be determined to give this veloc ity ¢ 

A lot of attempts have been made to answer this. Some 
involve selecting a slot width and velocity, or choosing a 
an 


control velocity at the extreme distance, or selecting 


air volume to be removed per square foot of table surfac e. 
The last method 


values on this basis for the tests discussed here. 


seems best to me, and Table 1 gives the 


A few more design factors may be helpful to those not 
thoroughly acquainted with slot design: 
1) 


factory under most conditions. 


A slot velocity of around 2000 fpm is usually satis- 
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at 1120 cfm — at 1900 cfm — 


6 AT 1900 CFM, smoke generated 34 ft from slot in stili air 


3 SMOKE RELEASED 2 ft from slot is drawn in when no 
cross drafts exist. (“Still air movement was 5 fpm) is drawn to slot in satisfactory manner 


q , 


7 DISTURBANCE, caused by person walking by, shows 


that velocity toward slot is not high enough to counteract it 


4 BUT WHEN PERSON walks by, creating draft condition 


some smoke is drawn off table 


oc 
SO SLOT can maintain control, length of draw from edge 


8 
2 ft 


of table to slot must be shortened to 





e 
5 IF TABLE is extended to 3 ft, smoke released along edge 
will not be drawn into slot, even under still air conditions 
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2) A higher value gives no improvement in operation 
and requires a higher hood suction. 

3) The velocity in the collecting hood should be one- 
third of the slot velocity to assure even distribution along 


its length. 


Solve Sample Problem 


The following example puts all these together: 

Suppose slot exhaust is to be provided to remove smoke 
from a cold table 3 ft long 2 ft wide. Minor local dis- 
turbances are anti ipated., From Table 1 select a value of 
16 cfm per sq ft. Then, 

Volume 316 * 3 & 2=1900 clm 

For a 2000 fpm slot velocity the slot width will be 

(1900 * 144)/(2000 36) =3.8 in. (say 3% in.). 

Entrance coefficent for the slot may be taken as 0.60. 
Since this coefficent is the ratio of the actual rate of flow 
to the theoretical, then 

( 0.60 DOO /V 


2000/0.60 5540 fpm 


TABLE 1—VOLUMES AND VELOCITIES for table slot ex 


haust tests summarized 





Calculated Volume, cfm Volume 
slot per sq ft " q 
ocit » ft table 
fpm 6 sq ft) 


10 


4800 





commended 
openit could b i wider 
me that « 





How Tests Were Conducted 
The slot exhaust tests described in this article 
were conducted using a 3 ft 5 ft table on 
rollers which could be moved to different posi- 
tions under a slotted hood. Air collected at the 
table was drawn into a steel plate fan and then 
blown through a nozzle where it was measured. 
Air velocity readings were taken with a heated 
wire anemometer 6 in. above the table and at 
points 6 in. apart when the table edge was set 3 
ft. 6 in. from the slot. From these readings were 
derived the air flow contours shown in Figs. | 
and 2. The table edge was 3 ft. 6 in. from the 
slot for the contour readings only. This made 


values at all distances comparable. 











This is the velocity for perfect conversion of the static 
suction in the hood. The hood suction pressure is then 
SP = (3340/4005) 0.7 in. water gage 
If the air velocity in the hood is to be one-third that of 
the slot, the depth must be 
$x 3Y 


If no material is to be carried into the collecting duct. 


1114 in. (say 12 in.) 


2000 fpm will be a desirable velocity. Then. for a trans- 
formation having 45 deg sides, the loss is 25 percent of 
the duct velocity pressure. 


Frans. loss ( 0.25) X 0.25 0.063 in. WG 


The suction at the connection to the trunk must then be 


SP 0.7 + (—0.063) 0.763 in. WG. + 





Unusual Technique Creates Extremely High Vacuums 


. . . for research, industrial applications 


AN UNCONVENTIONAL technique for 
producing extremely high vacuums 
promises substantial savings to re- 
search and industrial users. It is al- 
ready employed for missile research 
in a University of Southern Califor 
nia wind tunnel, The technique. 
called “cryopumping,” was explained 
recently to members of the American 
Vacuum Society at the Third National 
Vacuum Symposium, San Francisco, 

Cryopumping produces such a low 
temperature that all of the air in a 
chamber or wind tunnel freezes to a 


solid. leaving a high vacuum. 


Details of the technique were de- 


livered by Bruce M. Bailey. of Arthur 


1292 


1). Little, Inc., in a paper co-authored 
with Raymond L. Chuan, director of 
the University of Southern Califor- 
nia’s Engineering Center. 

Dr. Chuan developed the first prac- 
tical, large scale application of the 
technique—— a hypersonic wind tunnel 
used to test missile models under high 
altitude atmospheric conditions. Mr. 
Bailey and his colleagues at Arthur 
D. Litthe developed the cryopump 
used to freeze air out one end of the 
tunnel, providing high speed air flow 
over the missile models. The wind 
tunnel was unveiled only recently. 

The cryopump is an extremely low 


temperature refrigerator, using heli- 


Heating, Piping 


um gas al 120 F as the refrigerant. 
At present cryopumping is most efh- 
ciently used in conjunction with me- 
chanical pumps. Whereas the pump- 
ing speed of a mechanical system 
falls off rapidly as the vacuum in- 
creases, a cryopump works partic- 
ularly well when a relatively high 
vacuum exists. Such a combined sys- 
tem makes use of the advantages of 
both methods. 

With the cryopump., it is now pos- 
sible to produce extremely low pres- 
sures (about one one-millionth of out 
normal atmospheric pressure } eco- 
nomically enough for large scale in- 


dustrial applications. + 
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Pipe Welding Terms Defined 





This is a continuation of a listing 


BY HELMUT THIELSCH 
Metallurgical Engineer 
Industrial Piping Div. nitions which was started in last 

Grinnell Co., Inc. month’s Data Sheet. 


of pipe welding terms and their defi- 














Incomplete fusion: Fusion which is less than 


complete and does not permit complete joint pene 


tration 





Inert-gas tungsten-arc welding: An arc welding and the work. Shielding is obtained from helium 
process wherein coalescence is produced by heating or argon, Filler metal may or may not be used 


with an electric arc between a tungsten electrode 





Interpass temperature: In a multiple pass weld, metal before the next pass is started 


the lowest temperature of the deposited weld 





Joint geometry: The shape and dimensions of a joint in cross section prior to welding 





Joint penetration: The minimum depth a groove 
weld extends from its face into a joint, exclusive 


of reinforcement 





Lap jomt 


Lap joint: A joint between two overlapping 


members 





Local preheating: Preheating a specific portion of a structure 





Local stress relief heat treatment: Stress relief as done extensively with induction coils or 


heat treatment of a specific portion of a weldment, gas torches in the tield erection of steel 





Machine welding: Welding with equipment ment may or may not perform the loadin 
which performs the welding operation under the unloading of the worl 


observation and control of an operator. The equip 





Manual welding: Welding wherein the entire by hand 


welding operation is performed and controlled 





Normalizing: A process in which a carbon or percent Cr 1, Mo alloy steel pipe 
alloy steel is heated to a suitable temperature above ly normalized heating to 1650 | 
the transformation range and is subsequently for 1 hr per in. of wall thickness followe 


cooled in still air to room temperature. Hot bent ing in still air 
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Overhead position: The posi ; ‘ Axis of weld 
. > S a 
tion of welding wherein welding 4 
is performed from the underside 


of the joint 





Oxyacetylene cutting: An oxygen-cutting process perature being maintained by means of gas flames 
wherein the severing of metals is effected by means obtained from the combustion of acetylene with 
of the chemical reaction of oxygen with the base oxygen 


metal at elevated temperatures, the necessary tem 





Oxyacetylene welding: A gas-welding process tion of acetylene with oxygen and with or without 
wherein coalescence is produced by heating with the use of filler metal 


a gas flame or flames obtained from the combus- 





Pass: A_ single longitudinal 
progression of a welding opera Welding pass 
tion along a joint or weld deposit. 
The result of a pass is a weld Weld deposit 


bead 





Peening: The mechanical working of metals by means of hammer blows. 





Pickle: Chemical or electrochemical removal of weld discoloration on stainless steel tube and pipe 


surface oxides. It is frequently used to remove sections. 





Polarity: Direction of flow of current 





Porosity: Presence of gas pockets or voids in metal. 





Positioned weld: A weld made in a joint which has been so placed as to facilitate making the weld 





Postheating: The application of heat to a fabri be done locally, as by induction heating, or the 
cated or welded section subsequent to a fabricating, whole assembly may be postheated in a furnace 


welding or cutting operation. Postheating may 





Preheating: The application of heat to the base metal prior to a welding or cutting operation 





Root edge: A root face of zero width 


Root edges 





More pipe welding terms will be defined and illustrated 
in early issues. + 
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GRANT 
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ee oe ; onan 


No message that | could 
possibly send is of impor- 
tance equal to that of express- 
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Society my earnest wish that 
he experience the joys of 
the Season to the fullest. 
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Research on Heating and Ventilation 
In Relation to Human Comfort 


HAT THE WARMTH of man’s sur- 
t pended has a profound influ- 
ence on his well-being is no new idea. 
Before the Christian era Hippocrates 
wrote of the effect of climate on the 
physique, intelligence and temper of 
peoples. M 0 d ern 
have studied the effects of climate on 


civilization. Markham holds that civ 


climatologists' 


ilization depends to a great extent 
upon the control of the indoor climate 
in a good natural climate. 

In the past half century many in- 
vestigations of the effects of the ther- 
mal environment on comfort and on 
efficienc y and veneral well-being 
have been made, and on the whole it 
seems reasonable to conclude that the 
conditions desirable for comfort are 
also those most conducive to effici- 
ency. 

In discussing the subject of com- 
fort the 


largely on the work of his associates 


to draw 


author proposes 


and himself. 


Thermal Measurements 


First. reference is made to meas- 
urements of the thermal environment, 
Measurements of air temperature and 
humidity present no difficulty and 
call for no comment. 

fir speed: For the measurement of 
air speeds the silvered kata thermom- 
eter has been relied greatly upon, but 
this gives only the average speed over 
a period of 2 or 3 min. When con- 
cerned with the variability of speed 


a hot-wire anemometer consisting of 
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SUMMARY—Reference is made 
to an ionization anemometer for 
low air speeds, and to the globe 
thermometer for measuring ra- 
diant heat. 

Indexes of warmth are dis- 
cussed, and reference is made to 
the adjustment of effective tem- 
perature to allow for radiation. 

With reference to comfort 
zones, the view is expressed that 
thermal conditions should be 
controlled within fairly narrow 
limits. A comfort zone the limits 
of which are those conditions at 
which 50 percent of people be- 
come uncomfortable is too wide. 

Skin temperature has been 
used as an objective index of 
comfort, but various studies 
have shown that it is of dubious 
value for that purpose. 

It is not enough merely to en- 
sure that the effective tempera- 
ture is suitable. Various other 
factors contribute to the pleas- 
antness or otherwise of the en- 
vironment. There should be ade- 
quate but not excessive air move- 
ment, and a suitable humidity. 
Cold walls make for discomfort, 
as do also excessive vertical gra- 
dients of air temperature. 

In a room heated by ceiling 
panels the elevation of MRT due 
to the panels should not exceed 
1 F deg. When floor heating is 
used the surface temperature of 
the floor must not be excessive; 
according to recent experiments 
it should not be above 77 F. 

} wires in mutually perpendicular 
planes was used, A difficulty with 


many hot-wire anemometers, how 
ever, is that at low air speeds the nat 
ural convection due to the heated 
wire may mask the effects of the gen 
eral air movement 

A few years ago, with the object 
difficulty. Dr 


devised an ionization ane 


of overcoming this 


Loveloe k 
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mometer (Fig. 1) which is omnidi 


rectional. In the original model the 
ionizing source was a l4-in, sphere 


When it was 


particles ol polo- 


plated with polonium 
later shown that 
nium could be dispersed through dis 
integration, and that they were high 
ly toxic, it was necessary to use an 
other source. In the modified instru 
ment! the ionizing electrode is coy 
ered with radium-gold foil (radium 
sandwiched between 2 films of gold 
backed on one side with silver foil) 
Thus radon is occluded and the po 
lonium which is eventually produced 
from 


is prevented escaping. Sur 


rounding the active sphere is a col 
lecting cage of 3 mutually perpen 
dicular rings of 10-cm diameter, and 
this is surrounded by an earthed 
screen. The ion current is fed to ar 
amplifier and the anode current. is 
calibrated in terms of air speed, The 
instrument can be used with an oscil 
loscope and camera or with a high 
speed recorder, and will give full re 
sponse with frequencies 

Vean Radiant Temperature Phe 


(MRT) 


has been measured either by scan 


mean radiant temperature 
ning the surroundings with a radiom 
eter (a Moll the rmopile or it ha 
been computed from readings of the 


clobe 


perature and the 


(6-in. diameter), the air tem 
ail speed 
The equation for the globe the 


mometer is 


i“ he ve 


mean idiant temperature 


heit degree 
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Lobe thermomete temperature 


lahrenheit degrees 
temperature Fahrenheit degrees 


peed, feet per minute 


kither of these methods gives the 
MRT with reference to a point o1 


a small sphere Phe value so obtained 


may not represent accurately the ra 
diation load on a standing man if 


the radiation is strongly directional. 


At the Royal Naval Tropical Re 
search Unit at Singapore estimates olf 
the MRT made from globe thermom 
eters were compared with observa 
tions made on metal men. These last 
were rather crude effigies of men, 
one having a surface of polished me 
tal and the other a black surface, so 
that the radiation exchanges of these 
roughly human shapes could be de- 
termined. The tests were made in a 
wind tunnel, the surfaces of which 
were heated. but where the radiation 
was by no means uniformly distrib- 
uted. The MRT was maintained at or 
above the air temperature and at 


times the difference was as much as 
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20 F deg. Globe thermometers were 
placed 2 ft, 3 ft-9 in. and 5 ft-6 in. 
above the floor. On occasions the 
MRT’s estimated from the globes dif 
fered from the MRT ascertained from 
the metal men, but when the readings 


of the 3 globes were averaged the 


Fig. 1 — The ioniza- 
tion anomometer 


Pa 


~ Set, Ney ae 0 Oat. 


MRT agreed with that obtained from 
the metal men to within 1 F deg. 

It is well to remember that in an 
occupied room the MRT is affected 
by the presence of the occ upants, The 
effect was noted 30 years ago by 
Yaglou and Drinker®. and later the 
author made observations’ in fae 
tories (1) when the operatives were 
at work immediately before or afte1 
the dinner interval. and (2) just af 
ter the occupants had left or before 
they re-entered. The increase in MRT 
due to the occupants varied from | 
F deg in a sparsely occupied room to 
| F deg where people sat fairly close 
together at rows of benches. The ef 
fect would be greater still in a 


crowded place of assembly. 


Heating. 


Piping 


Indexes of Warmth 


Comparison of Indexes: The MM ale 
of warmth most widely known and 
effective 


other scales have also been used in 


used is temperature, but 


Great Britain. Equivalent tempera- 
ture allows for the temperature and 
speed of the air and for radiation, 
but it ignores humidity and is there- 
fore of little value at temperatures 
much above 70 F. For ordinary room 


Leonard Hill 


as denoted by the 


conditions advocated 
the cooling power 
dry kata thermometer. Vernon sug 
gested that the simple reading of the 
globe thermometer might be a good 
index, since it was affected by radia 
tion, 

Many years ago the author com 
pared these indexes in a study of the 
comfort of people performing light 
industrial operations in British fac 
tories during the heating season’. The 
comfort votes recorded were corré 
lated with the 
warmth (Table 1). The 
observations in the main series was 
2571. 


Some of the workers were habitu 


various indexes of 


number of 


ated to conditions that were warm by 
British standards and others to cool! 
conditions, so it was not surprising 


that the correlations were not very 


high. It was interesting that the 2 


indexes that made reasonable allow 
ance for radiation gave the highest 
correlations, while effective tempera 


ture was no better than the simple air 


Table 1 — Correlation of comfort votes 
with indexes of warmth 


Correlatior 
oefficient 


(r 


guival emp r 0.52 0.0 
rlobe thermomete iding S11 > 0. 
ry-bulb tem 0. 
tective temperatu - 0. 


kata cooling power 0.0 


I 
( 
I 
I 
I 


) 
f 
yr 


temperature, At the air temperatures 
encountered (mean 64.4 F, s.d.* 3.7 
F deg) a considerable change in hu 
midity had very little effect on sensa 
tions of warmth, and the air speed 


(mean 31 fpm, s.d. 15 fpm) did not 
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vary greatly. When later an adjust- 
ment was made to the effective tem- 
peratures to make an allowance for 
radiant heat the correlation with com- 
fort votes was raised to the level of 
that earlier found with equivalent 
temperature’®. 


Adjustment of Effective Tempera- 
ture for Radiation: Vernon and War- 
ner® used the globe thermometer: 
reading in place of the dry-bulb tem- 
perature in determining effective tem- 
peratures, and they also adjusted the 
wet-bulb 


that they effectively used the true 


observed temperature so 
vapor pressure. 

When during the war the author 
was asked about such a radiation ad- 
justment he advocated the use of the 
globe thermometer figure, but in or- 
der to reduce complications he rec- 
ommended that the observed wet-bulb 
temperature be used. He was con- 
vinced that any error so introduced 
would be slight. The effective tem- 
perature thus simply adjusted became 
known as corrected effective tempera- 
ture and was adopted for use in the 
Royal Navy’®. From the later infor- 
mation of Humphreys and his col- 
leagues" the author was able to cal- 
culate that on the whole the correc. 
tion seemed to work very well'*, but 
it was not for a few years that com- 
plete validation was given by the 
work of the Tropical Research Unit*’. 
With various elevations of MRT the 
physiological reactions were closely 
related to the corrected effective tem- 
perature. 

The improved correlation with 
comfort votes when the radiation cor- 


rection is applied has already been 


referred to by the author. 


Comfort Zones 


From the results obtained in a 
study of the thermal comfort of a 
large number of people one can ar- 
rive at a temperature or effective 
temperature which represents the op- 
timum for those people. In a study 
by the author of factory workers in 
Great Britain’ it was determined that 


the optimum effective temperature 
for winter conditions was 61 F, and 


Yaglou 


and Drinker® found an optimum sum- 


in an earlier investigation 
mer figure of 70.5 F. People vary in 
their thermal demands, however, and 
the engineer needs some margin of 
tolerance, so it has become the prac- 
tice to specify comfort zones rather 
than exact optimal conditions. 

There are wide divergences be- 
tween the comfort zones that have 
been determined for various places 
and seasons. The differences are 
probably due to a variety of causes. 
In temperate climates habits of cloth- 
ing account for considerable differ- 


‘and habituation or inurement 


ences’ 
to cool or warm conditions plays its 
part. In the tropics physiological ac- 
climatization may also be presumed 
to have some effect on comfort. 

For the conditions of the hot arid 
zones of Australia, Drysdale'’ con- 
cludes that while people may prefer 
an air temperature of 75 F, they be- 
come accustomed to a feeling of heat 
and do not feel really uncomfortable 
until temperature approaches 84 F. 

Ellis’® 


ropeans and Asians living in Singa- 


studied the comfort of FBu- 


pore. Accepting votes of comfortable. 
comfortably warm. and comfortably 
cool as signifying reasonable comfort. 
the comfort zones in terms of effec- 


tive temperature were: 


73 to 7 
European women 72 to 
Asian men 71 to 


76 to 


European men 


Asian women 


The upper limits of these zones rep- 
resented air temperatures of 82 to 85 

g closely with Drys 
dale’s figure of 84 F for Australia. In 
a personal communication Col, N. N. 


F. which agree 


Chopra, of the Indian Army, in 
formed the author that from results 
obtained in offices in Delhi during 
the hot months the comfort zone in 
terms of corrected effective tempera- 
ture agreed closely with the zones 
found by Ellis in the humid climate 


of Singapore. 
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The criteria on which the limits of 
the comfort zone are decided are ol 
basic importance. Many of the zones 
that have been published in the past 
are those within which at least 50 
percent of the votes have been com 
lortable, 
lortably 


comfortably cool or com 
warm; presumably all th 
votes which have not denoted actual 
discomfort. That means that at th 
limits of the comfort zone there is 
an even chance that discomfort will 
be experienced. It is suggested by the 
author that such a range is too wide 
for a room can scarcely be called 
comfortable if nearly half the occu 
pants are uncomfortable. In an ear 
lier work by the author he computed 
comfort zones on a similar basis, and 
was alarmed to find that in terms of 
effective temperature the zone cov 
ered a range of 14 F deg. Scrutiny of 
the frequency distributions showed 
that over the range of conditions in 
which at least 70 percent of comfort 
votes were exactly comfortable, ai 
least 86 percent ranged from com 
lortably cool to comfortably warm 
and the author adopted that as the 
basis of the comfort zones which he 
recommended, Within those zones not 
more than 1 person out of 6 would 
feel any discomfort 

It is notoriously difficult to pleas 
everybody all the time, and the lit 


erature on comfort contains many 


amusing examples. Nearly a century 
ago Morin'’ bemoaned such preju 
dices and said that the only way of 
overcoming them was by the strict 
observance of well-made regulations 
There will probably be wide agree 
ment with this statement provided the 
regulations are based on an unde 
standing of human requirements 
Leopold"* has referred to the close 
tolerance that may be necessary to 
satisfy a group of people, even 
though the individual tolerances may 
he wide. A few years ago the autho 
had outstanding confirmation of such 
a need, On account of complaints by 
members of Parliament he was asked 
to examine the heating and air-con 


ditioning installation of the rebuilt 
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House of Commons. From a_ record 
of complaints it became evident that 
whatever the tolerances of individual 
members it was necessary to control 
the temperature within very narrow 
limits. Accordingly. the author re¢ 
ommended that during ordinary sit- 
tings. when the House was not dense- 
ly occupied, the temperature should 
be maintained at 67 to 68 F. that 
during late sittings the temperature 
should be | or 2 F deg higher, and 
that when the House was crowded 
the temperature should be reduced by 

or 3 EF deg. Since the temperature 
has been maintained within narrower 
limits complaints have been far less 
frequent. 

Leopold advocated the use of dis- 
comfort curves rather than graphs 
showing the proportions of persons 
who are comfortable. The author en- 
tirely agrees with him. Members of 
the author's Unit nowadays pay 
much attention to the probable in- 
cidence of discomfort under various 


conditions 


Skin Temperature and Comfort 


It was probably variations between 
individuals that prompted the physi- 
ologist, Rubner'’, to remark when 
discussing clothing that it is a mis- 
take to rely on personal feelings of 
comfort, for, he said, the feeling of 
comfort is in many people obtuse, un- 
developed and variable, In the early 
vears of this century Rubner’s dis 
ciples*® were using measurements of 
skin temperature as indexes of the 
effects of the thermal environment on 
comfort. Later, in the United States. 
Ward®*!, observing herself and 4 oth- 
ers. found a close association between 
skin temperature and comfort votes. 
and it seemed that by making a series 
of observations on a given person in 
equilibrium conditions one could so 
calibrate him that his subjective feel- 
ing of warmth could be assessed with 
reasonable accuracy. But it did not 
follow that when observations were 
made on a large number of people it 


would be possible to estimate the feel 
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ing of warmth of any individual with 
useful accuracy. 

This point was explored in the au- 
work 


were meas- 


thors observations of factory 
ers, Skin temperatures 
ured on the forehead, the palm of 
one hand. and on the inner aspect of 
one foot, and at the same time com- 
fort votes were obtained and environ- 
mental measurements made. 
When from about 2500 sets of ob- 


partial 


were 
servations correlations — of 
warmth sensations with the different 
skin temperatures were calculated 
the total correlation, R, of sensations 
with the 3. skin 


0.44. which was lower than the cor- 


temperatures was 


relation between sensations and either 
dry-bulb 


root-mean-square 


effective temperature — or 
temperature. The 
error of estimation of comfort votes 
from the 3 skin temperatures was 
0.77 of a unit on the author's scale, 
so that a person estimated to be ex- 
actly comfortable might be feeling 
too warm or too cool, The predic- 
tions were of no practical value, and 
individual comfort votes could be 
foretold with slightly greater accura- 
cy from a knowledge simply of the 


room temperature. 


More recently. in work sponsored 
by the Society comfort votes were 
more closely correlated with effective 
temperature or dry-bulb temperature 


than with the mean skin temperature. 


It is probably true that of the var- 
ious physiological responses lo 
changes in the thermal environment 
skin temperature is the best index of 
subjective feelings of comfort so long 
as gross discomfort is not experi- 
enced, But people vary in their de- 
mands. Thus, the optimum forehead 
temperature for my subjects was 93.7 
Fk. yet in 692 observations in which 
the forehead temperature lay between 
93.0 and 93.9 F 72.1 percent of the 
comfort votes were comfortable, 15.2 
percent comfortably warm or com- 
fortably cool, 10.8 percent too warm 
or too cool, and 1.9 percent much too 
warm or much too cool. Such individ- 


ual variations seem to make skin tem- 


perature of dubious value as an index 
of comfort, even though it gives in- 


teresting physiological information. 


Pleasant Environments 


The maintenance of the desired ef- 
fective temperature does not neces- 
sarily ensure that the environment 
will be a pleasant one. Attention must 
also be paid to the distribution of 
heat and to the individual factors 
that make up the thermal environ- 
ment. Forty years ago Sir Leonard 
Hill** emphasized the importance of 
adequate and variable air movement. 
some variability of temperature, and 
Hill's 


teaching was hased largely on the 


a relatively dry atmosphere. 
study of outdoor conditions. and later 
Dr. Vernon, Dr. Warner and the au- 
thor?* investigated the effects of 
these factors on indoor comfort. Tem- 
perature, humidity, mean air speed. 
and variability of air speed were 
measured and at the same time im- 
pressions were noted of freshness or 
stuffiness on a 9-point scale. Exces- 
sive temperature or humidity, inade- 
quate speed and uniformity of speed 
stuffiness. 


limits cool. dry and 


gave rise to feelings of 


while within 


moving air felt fresh and pleasant. 


fir Movement: At a temperature 
of 65 F or so if the air speed is less 
than about 15 fpm the atmosphere is 
likely to feel stuffy, but complaints 
of draft may arise with speeds in ex- 
cess of 40 or 50 fpm. Baetjer*® found 
that at such a temperature air move- 
ment was not perceptible at less than 
10 fpm, and it seems that at ordinary 
room temperatures perceptible alr 
movement may evoke complaints, but 
that movement which is below the 
threshold of perception can exert a 
beneficial effect. In a hot environ- 
ment just-perceptible movement (120 
fpm ai 86 F) may not cause com- 
plaint, but sedentary people may well 
dislike much higher speeds. 

In the study by Dr. Vernon, Dr. 


Warner and the author. the variabil- 


ity of air speed was ascertained by 
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making observations at 2- or 21-sec 
intervals over a period of 5 min, and 
the mean variation of speed was ex- 
pressed as a percentage of the aver- 
age speed. In a series of observations 
when the average air temperature 
was 71 F, and the average air speed 
15 fpm, when temperature and aver- 
age speed were held constant there 
remained a highly significant partial 
correlation between variability of 
speed and impressions of freshness 
(r 0.43 + 


value of this mean variation was 33 


0.08). The average 


percent with a standard deviation of 
10.6 percent. It appeared that an in- 
crease of 3 percent in the mean varia- 
tion of speed had about the same ef- 
fect on subjective impressions as a 
decrease of | F deg in the air tem- 
perature. The changes in air speed 


were random. 


Recently, Dr. Turner*’ studied the 
effects of mild currents of air im- 
pinging on the face. In calm air at 
66 F a sudden increase of speed from 
12 to 30 fpm was enough to produce 
a just-perceptible feeling of coolness. 
From earlier observations it can be 
calculated that if at that temperature 
the air speed alternated suddenly and 
with random frequency between 12 
and 30 fpm, giving an average of 21 
fpm and a mean variation of 43 per- 
cent. the subjects would have found 
the air rather fresh, whereas if with 
the same average speed the mean 
variation were reduced to 20 percent, 
say. by alternations of speed between 
17 and 25 fpm, they would have had 
a preference for more stimulating 


conditions. 


Fig, 2 shows the air speeds ob- 
served in an office on a June day 
when the indoor air temperature was 
67 F. 


the main office ventilated by open 


Curve (a) is a record from 


windows. The mean speed was 23 
fpm with a mean variation of 5.8 
fpm. Curve (b) shows the speeds in 
a small office partitioned off from the 
rest of the room. The average speed 
was 12 fpm, with a mean variation of 


only 2.7 fpm. In the first position the 
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subjects found the conditions neither 
stuffy nor particularly fresh, but in 
the second the air felt stuffy and com 


pletely stagnant. 


Humidity: At room temperatures 
met with in Great Britain in winter 
the effect of humidity on the feeling 
of warmth is small’, but there is evi 
dence that changes in humidity which 
have no appreciable effect on feelings 
of warmth may yet affect the pleas- 


antness of the environment 


though there was no experimental 
evidence, Dr. Warner and the author 
were convinced that the Commission 
ers were right, for on various occa 
sions feelings of stuffiness were ex 
perienced when the only possible eX 
planation seemed to be the fact that 
the MRT was 6 F deg or more below 
the air temperature, 


Later. the author's colleagues 


studied the reactions of 145 subjects 
each of whom was exposed 3 times 
equivalent temperature 


to a given 





40 
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Fig. 2 — Hot- 
wire anemomet- 
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er records show- 
ing variability of 
air speed 
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There was a significant correlation 


between relative humidity and im 


pressions of freshness when effective 


temperature was held constant, so 
that at a given effective temperature 
one had a feeling of greater fresh 
ness at the lower humidities. It is the 
author’s general impression that from 
the standpoint of comfort a humidity 
much above 60 percent Is undesir- 
able. Very low 


undesirable. but no 


humidities also are 
discomfort at 
temperatures of 65 to 70 F was felt 
when the humidity has been about 


0 percent. 


Warm walls: A century ago some 


Commissioners appointed by the 
General Board of Health in England 
to inquire into the warming and ven 
tilating of dwellings*’ put down as 
one of the desiderata for comfort that 
the walls of a room should be at least 
as warm as the air, and they included 
cold walls or floors among the condi 


tions that make for discomfort. Al 
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. care 


TIME IN MINUTES 


(60, 65 or 70 EF). once with the 
boundary surfaces of the room at air 
temperature, once with the surface 
temperature 5 F deg below, and once 
with it 3 F deg above air tempera 
ture. The surfaces were maintained 


substantially at a uniform tempera 


ture 


Of those subjects who were ex 
posed to equivalent temperatures of 
65 or 70 F, 83 or 8&4 percent found 
the warm-wall condition more ple as 
ant than the cold-wall. The warm 
wall situation felt distinctly fresher 
than either of the others, and in the 
cold-wall condition they felt’ rathet 
less fresh than when walls and air 


\Vlunro 
and Chrenko suggested that the creat 


were at the same temperature 


er freshness found with warm wall 
was due to transient fluctuations in 
the rate of heat loss from the nasal 
membranes, for when the walls were 
warm the air temperature was corre 
lower ind the 


spondingly vapor 


pressure somewhat lower 
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Thermal Gradients: In 1857 it was 
said®’ that for the floor 


should be at the highest temperature 


comfort 


in the room, while the temperature 
should gradually decrease toward the 
ceiling. Little attention seems to have 
been given to this recommendation: 
and many heating installations create 
gradients 


considerable temperature 


between floor and ceiling. With such 


NCIDENCE 


E 


G 


PE a nT ee ae 


Aa 6 8 10 12 
ELEVATION OF MEAN RADIANT TEMPERATURE 
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PERCENTA 


gradients the feet tend to be cool and 
the head overheated, and even if the 
head does not feel too warm there is 
liable to be discomfort which is hard 
to describe. 

In factories the air at head level 
has often been found to be several 
degrees, sometimes 10 or 11 F deg. 
warmer than that near the floor, and 
with such gradients there have been 
feelings of 


regularly experienced 


stuffiness and the conditions found to 


he unpleasant. When the gradient 


over the height of a man has been no 
more than 2 or 3 F deg one has been 
very comfortable, Although the au- 
thor’s opinion is based on general 
observation over many years rather 
than on critical experiments, he is 
convinced that the gradient from 
floor to head level should not exceed 
5 F deg, and should preferably be 
less. 

Excessive thermal gradients due to 
radiant heat are also undesirable. Al- 
MRT 


than the air temperature is conducive 


though an somewhat highet 
to comfort when the boundary sur- 
faces are uniformly warm, if the ele- 


vated MRT is achieved by local radi- 
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ation directed toward the head seri- 
ous discomfort may arise. This is of 
importance in connection with ceil- 


ing heatine. 


Ceiling Heating 


Chrenko** has reported the results 
of intensive experiments on 5  sub- 
jects and of further experiments on 


a group of 150 subjects. The 5 sub- 


Fig. 3 — Percentage frequency of dis- 

comfort in relation to elevation of MRT 

(a) feelings of unpleasantness, (b) un- 
comfortable warmth of the head 


jects were exposed to the radiation 
from a warmed panel (6 ft x 4 ft) or 
from the whole of a movable ceiling 
(12 x 18 ft), at different tempera- 
tures and different heights, and the 
larger group to the warmed ceiling 
at a height of 81% ft, but with vary- 
ing temperatures. The air tempera- 
ture averaged 66 F and the air speed 
did not exceed 20 fpm. 

The subjects reported on their 
overall state of warmth, and they 
were also questioned as to their local 
sensations referred to their heads and 
their feet. Finally they were asked to 
say whether the environment was 
pleasant or not, and to give reasons 
if it was unpleasant. 

The incidence of discomfort was 
more closely associated with the ele- 
vation of MRT at head level due to 
the overhead radiation (i.e., the ac- 
tual MRT minus the unheated MRT) 
than to the intensity of the radiation 
incident on either the forehead or the 
top of the head. 

Fig. 3 shows the results obtained 
with the group of 150 subjects (441 
experiments). The upper curve shows 


the percentage frequency of com- 


Heating, Piping 
2 pins 


plaints of unpleasantness, and the 
lower one the frequency of uncom- 
fortable warming of the head, Com. 
plaints of unpleasantness occurred 
about twice as frequently as com- 
plaints that the subjects’ heads were 


uncomfortably warm. 


Subjects who complained of un- 
pleasantness described one or more 
symptoms to account for their com- 
plaints, and an attempt was made to 
classify these (Table 2). 

Nearly 90 percent of the symptoms 
related to the head or to gradients of 
sensation. These gradients of sensa- 
tion which comprised 24 percent of 
the symptoms were discussed by 
Chrenko, who considered that toler- 
ance of a warmed ceiling might well 
be increased if the floor were also 
warmed. 

Although the average air tempera 
ture in these experiments was about 
66 F 


tween experiments and on some occa- 


there was some variation be 


sions the temperature was as low as 
64 F and on others rather more than 
70 F. 
results showed that when the eleva- 
tion of MRT was held constant there 


Statistical examination of the 


Table 2 — Frequency of occurrence of 

various symptoms associated with feel- 

ings of unpleasantness due to radiation 
from overhead 


Percent 
of all 
Symptom sympton 
Warmth on the head 41 
Effects on the eyes ) 
Other effects on the head 
Gradients ot sensation, 
g., warmth of the head 
while the feet were chilly 
Stuffiness 
General thermal discomfort 


was a low but significant partial cor- 
relation between air temperature and 
sensations of warmth of the head. 
This indicates that at the higher air 
temperatures tolerance of the radia- 
tion from a warmed ceiling declines. 
Chrenko = con- 


From his results 


cluded that under the conditions in 


which heating is used in 


Britain the elevation of MRT 


ceiling 
Great 
due to the heated ceiling should not 


exceed 4 F, 
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Floor Heating 


The ancient Greeks, and then the 
Romans, heated the floors of their 
buildings by means of the hypocaust. 
In modern times a notable example 
of floor heating is that of Liverpool 
Cathedral. Just after World War | 
schools in Derbyshire were heated by 
means of warmed floors, and many 
observations were made in_ those 
schools**, Commonly the surface tem 
perature of the floor did not ex 
ceed 75 Fk, and the observers were 
very comfortable, but when occasion- 
ally the surface temperature reached 
or exceeded 80 F they found the floor 
very tiring for the feet. 

Since that time floor heating has 
ween used in many commercial build- 
ings. and also in dwellings. Various 
opinions were expressed as to the 
maximum desirable temperature of a 
warmed floor, but there was little o1 
no experimental evidence. At a con 
Paris** the 


pressed the view that the maximum 


ference in author ex 
desirable temperature was 75 F or 


perhaps 77 F, Liese (Germany) 
while Missenard 
(Italy) al- 


experiments. 


agreed with 77 F, 
(France) and Squassi 
lowed 82.5 F. From 


Herrington and Lorenzi concluded 
that floor temperatures above 75 f 
were undesirable and that the local 
effect was clearly demonstrable at 
80 F 
Chrenko 


expe riments made on men and wom 


has reported laboratory 


wearing their normal 


different 


ments (1) sat with their feet on a 


en subjects 
footwear who in experi- 
heated floor, or (2) walked about on 
it. The air temperature in individual 
experiments ranged between 58 and 
76 F. averaging 68 F. The subjects 
were questioned as to their state of 
general bodily warmth and they also 
reported their sensations of warmth 
of the feet. 

Skin temperatures were measured 
on the ankle, on the sole of the foot 
at the base of the big toe, and on the 
dorsal surface of the big toe. The 


temperature most closely associated 


with local sensations was that meas- 
ured on the sole. 

For all 4 sets of observations, wom- 
en sitting or walking and men sitting 
or walking, the relations between skin 
temperature of the sole and _ local 
sensations were so similar that it was 


justifiable to group the results, For 


Fig. 4 — Percent- 
age incidence of un- 
comfortable warm- 
ing of the feet after 
60 min exposure to 
heated floor 


INCIDENCE OF DISCOMFORT 


PERCENTAGE 


75 


The regression constants are sub- 
ject to some error and the actual val 
ues should not be stressed too greatly. 
It is significant, however, that when 
the subjects walked and thus made 
firmer contact with the floor the effect 
of floor temperature was greater than 


when they sat 


—y 
| 


TEMPERATURE OF SOLE OF FOOT 


the grouped results (801 experi 
ments) the correlation coeflicient was 

0.72 (P<0.001). 

Fig. 4 shows the relation between 
the incidence of discomfort and the 
skin temperature of the sole of the 
foot. Some subjects felt discomfort 
when the skin temperature exceeded 
86 F, and when it reached 9314 F, 
50 percent were uncomfortable 


Loc al skin 


enced by the general thermal state 


temperature is influ 


of the body as well as by local expo 
sures, so that the temperature of the 
sole of the foot is affected by the air 
temperature as well as the tempera 
ture of the floor. Regression equations 
in which t, is the skin temperature of 
the sole, t, the air temperature, and 
ty the floor temperature (all in | 
deg) for the 4 groups were: 


0.494 
25.7 

0.454 
18.1 

0.6051 
14.8 


0.280! 


Women sitting: 
Women walking 
Men sitting: 


Men walking 


0.5 
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The highest floor 


which no discomfort was experienced 


temperature at 
was 77 F. At the room temperatures 
commonly maintained in Great Bri 
tain considerable warming can be 
achieved with such a floor tempera 
ture. which. according to these re 
sults. is unlikely to occasion even 
mild discomfort 

The skin temperature on the sole 
of the foot was affected by the air 
temperature as well as the floor tem 
perature. In the sitting subjects, both 
men and women, a change of l | ce gy 
in the air temperature had a greater 
effect than a similar change in the 
temperature of the floor, but when 
the subjects were walking the floor 
temperature exerted the greater effect 
This effect of air temperature shows 
that a floor that would be uncomfort 
ably warm in a room heated to on 
temperature might be quite accept 
able ina cooler room 


Nevins and 
ported 


Flinner have re 
experiments in which they 
found no significant correlation be 


tween comfort votes and the tempera 
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ture of the floor. The comfort votes 
presumably related to general bodily 
warmth. and in that event the lack 
of correlation is not suprising. Mr. 
Chrenko informed the author that out 
of 666 experiments in which, apart 
from local sensations referred to the 
soles of the feet, the subjects were 
otherwise quite comfortable, in 15 
percent instances the feet were un- 


comfortably warm. and in a further 


56 percent the feet were said to be 


comfortably warm, i.e. while these 
subjects did not suffer actual discom- 
fort they would have preferred their 
feet lo he somew hat cooler. This low al 
discomfort when conditions are other- 
wise satisfactory is similar to what 
the author encountered many years 
ago in connection with gradients of 
air temperature’, when factory work- 
ers complained that their feet: were 
cold but insisted that they would not 


like the 


workroom to be any higher. 


general temperature of the 
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Downward Heat Transfer through a Joist Space 


By P. M. Chung* and C, E. Lund 


j om EXISTING, or conventional, 

method! of evaluating total heat 
transfer through a joist space, with- 
out insulating materials, starts with 


the following separate calculations. 


1. Conduction and convection through 
the air space (obtainable by experiments 
only). 

2. Radiation between the upper and the 
lower plates with the assumption that they 
are infinite parallel plates (joists are com 
pletely ignored in the radiation considera 
tion). 

3. Conduction through the joists assum 
ing a linear temperature variation along 


the surface. 


The total heat transfer through the 
joist space is then obtained by sum- 
ming up these 3 values. Extensive 
experiments at the University of 
Minnesota have shown that often this 
conventional method of calculation 
does not yield heat transfer values 
with adequate accuracy. 

In this paper, a theoretical study 
is made of the mode of heat transfer 
downward through a_ typical joist 
space. The theoretical work is then 
compared to some of the pertinent 


experimental data. 


Convection in the Joist Space 


In heat transfer down through a 
joist space, no natural convection of 
air is possible when the temperature 
varies linearly along the joist surface 
from the upper plate to the lower 
plate. The mode of heat transfer, 
then. is by radiation and conduction 


only. 


*Assistant Professor, Department of Mechan 
| Engineering, University of Minnesota 
*Profess« Department of Mechanical Eng 
University of Minnesota Member 

xponent numerals refer to References 

or presentation at the 65th Annual Meeting 
f the AMERICAN SoctrTy OF HEATING AND AIR 
CONDITIONING ENGINEERS, Philadelphia, Pa., Jan 
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SUMMARY. This paper is a re- 
sult of a theoretical study on the 
mode of downward heat transfer 
through a joist space without 
conductive insulating materials. 
It is shown that the radiation be- 
tween the surface surrounding 
the air space creates a convection 
current. Equations are derived 
from the boundary layer con- 
siderations which enable one to 
calculate the heat transfer be- 
tween the surrounding surfaces 
and the air. 

Simultaneous solution of the 
convection equation, the rational 
radiation equation, and the con- 
duction equation for the joist 
yielded an overall heat transfer 
through a typical joist space. 
Typical values thus calculated 
are compared to experimental 
data and also to results caleu- 
lated by the conventional meth- 
od’. The limited comparison 
shows that the present method 
(reported here) agrees more 
closely with the experimental 
resulis than the conventional 
method. Design curves are con- 
structed from the present cal- 
culations for 3 different inner 
surface conditions. 


Usually. however. the radiation 


heat exchange between the joist sur 
faces (c in Fig. 1), and the other 2 
surfaces (a & b in Fig. 1). causes 
the temperature variation along the 
joist to deviate from the linear varia 
tion. This creates horizontal tempera 
ture differences between the joist su 
face and the air. The adjacent air is 
then heated by the joist and rises 
along its surface. Upon reaching the 
upper plate, the air stream continues 
its movement along this plate hori- 


middle of the 


stream 


zontally toward the 


joist space. At midway, the 


December 1958 


» Minneapolis, Minn. 


meets the counter stream created by 
the other joist. The 2 streams merge 


and descend toward the lower plate 


1 — Diagram of the joist space 
studied 


The overall picture is represented in 
Fig. 2. Fig. 3 shows an enlerged 
portion of the joist space and the 
general shape of the velocity and the 
temperature profile through — the 
boundary layer 

model 


Is assumed he re itt 


theoretical 


The simplified 


shown on lig ] 

















Fig. 2 — Representation of air currents 
in the joist space 


order to solve the complicated prob. 
lem shown on Figs. 2 and 3. In Fig, 
1. L represents the joist and W/2 
represents half of the upper plate 
Therefore in the 


the effect of turning the 


theoretical study, 
boundary 
corey Is dis- 


laver at the upper 


carded. This is justified because since 
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the velocities involved in the bound- 
ary layer are small, the turring does 
not distort the velocity and the tem- 
perature profiles to any degree. 

The of 


joist is assumed to be uniform at the 


surface temperature the 
iverage temperature, 7 


/ usually above 7 


the radiation heat exchange. 7 


rises due to 
repre- 
sents the temperature of the air out- 
layer. The actual 


side the boundary 


magnitude of 7 depends largely on 


the 


radiation itself which. in turn. is 


FIGURE 3 





hamiesite 


BOUNDARY | 
LAYER EDGE | 


A= VELOCITY PROFILE 
B+ TEMPERATURE PROFILE 
Z Za 











Fig. 3 (above) — Enlarged por- 
tion of joist space showing gen- 
eral shape of velocity and tem- 
perature profiles through the 
boundary layer 


a function of the shape factors, sur 
and : and 7 


temperature of 7 


lace emissivities, 
This 
above if 


a natural convection boundary 


excess 
acts as a driving force, and 
layer 
is built up along the joist surface. 
After the air stream reaches £. 
the upward driving force disappears 
the the 
stream is horizontal for « > L 
2 and 4). for x > L, 
within boundary layer 
This 


tum was imparted to the air previous- 


since actual direction of 
(Figs. 


the 
still 


However. 
the 


momentum, 


air 
possesses momen- 
ly while it was traveling along the 
The of the 
boundary layer decrease 

for x >L of 


the drag at the solid surface and the 


surlace. velocities 


the 


joust 
air in 
continuously because 
continuous increase in the thickness 
of the boundary layer. 

The heat transfer between the joist 


and the air can be obtained from the 
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* 
> 4 


existing solution of the natural con- 
vection boundary layer equations for 
a vertical heated surface. 

of 


boundary 


Integral Equations 1 and 2 


momentum and_ thermal 


layers are derived in Reference 2. 


du 


: lat 
JDdy oa } 
Vy |, 

In the solution of Equations 1 and 


2, the temperature and velocity pro 


FIGURE 4 | 
| 


Fig. 4 (left) —— Represen- 

tation of the curves of Fig. 

3, to assist in solution of 
convection problem 





"7 


files are usually approximated by the 


parabolas of Equations 3 and 4. 


Zz 
J , - 
|, where 6 s 
5 |} 


=7 
m~ ¢ 


Solution of Equations 1 and 


yields Equations 5 and 6. 


V4 


qe \ 
4 (G8O\ 


\ ¥ c ] 
ct =») “a 30 \* Yo 
+f r] ; } y if 
) in reference 
[2k 


4 | “\ 
\ 5, / 


3 


Detailed derivations of Equations 
| through 7 are given in Reference 2. 

The heat transfer from the joist to 
the air, q., is then obtained by Equa- 
tion &. 


s a popular accepted 


aft 1 
nvection analysis 


Heating, Piping 


Bs he (7 
H. Ac @ 


of heat transfer for 


« > L is attempted here using the 


The solution 


following procedure. 
The momentum equation in the ab- 
force becomes: 


sence of the driving 


The thermal boundary layer. equa 
tion is unchanged from Equation 2 
A substitution of Equations 3 and 
1 into Equations 9 and 2 yields Equa- 


10 and 11. 


tions 


1/105 d/dX (U,* 5) 
1/30 d/dX (I 5) 


Equations 10 and 11 are combined 


to yield Equation 12. 


& du ,/dX 105 


Let 


n 105 3 OU a 


Then Equation 12 becomes: 


Z dU;/dX (13) 


Equation 11 may be transformed 


to the following equation: 


2400 210, then 


Equation 14. becomes: 


(15) 


U, dZ/dX 


Now the problem is to solve the 
2 Equations 13 and 15 simultaneous 
ly. 

Dividing Equation 15 by Equation 


13 yields: 
dZ/Z n/n, dU,/U; 


the 


L to any other x > L 


This is integrated between 
limits of 2 


as follows: 


Conditioning, December 1956 
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Differentiate Equation 16 with re- assured that the temperature varia- Then, by the reciprocity theorem; 


spect to x, and make a substitution tion through the joists is unaffected Ps Fins F F, | / 


from Equation 15. by radiation and is always linear. I JA vt and | 


Experimental results at the Uni- l QF on 
ma, =— Mia I" versity of Minnesota have shown that Rational radiation equations for 


this assumption may lead to consider- the net heat transfer between the sui 
This again is integrated between 


the limits of x L to any other 
Nomenclature 


inside su ( of upper plate per , 10a 

toot of ‘ lengtl square wing 

feet Prandtl numt 

inside surface area of lower plate t j heat transfer fror 

foot of joust ection § length s« convectior er too 

feet ength, Btu per ho 
leng if if 

Surface area f eT ‘ < ‘ / heat transter tron 

section length (21 onvection per tor 

square feet neth, Btu per hour 

horizontal cross-sectional area of jo heat transfer from jo 

per foot of jorst section length, square vection per foot of 

teet ht per hour 

coefficient f therma expansion f heat transter from surtac ¢ to gurta 

adiation per foot of joist sect 

/ 

. . difference in temperature at any point ength, Btu per hour 

z - < vo J . . 

Equations 5 and 6 by putting x = L. within the boundary layer and the qac = heat transfer from surface « to surfa 

temperature outside of it (7 To) by radiation per foot of joust 

Equations | and 3 length, Btu per hour 

thickness ot boundary layer it enera eat tras 

feet by radiation per foot of 


The local heat transfer coefficient for neg engee, Bhs per ows 


feet Rankine temperature 


5, and Uy, can be obtained from 


air by 


Equation 19 then gives the thickness 


Ster trom Surtace 


of the boundary layer, 5, for any x’. 


f To Tp therwise 
the upper plate, h,, from the bound- pT solaee tommmecetace of Uh 
heat transfer by cond l irougl Rankine degrees 
joist per foot « Oo or ‘ urtace temperature ft the 
Btu per (hour) Rankine degrees 
radiation shape factor average surface temperature 
19 32.2 teet per (second) (second) ised in convection 


ary layer solution is 2K/5. Therefore 
h, can be obtained from Equation 


analys 
local convective heat transfe ) r 

ficient for surface a, Btu per (he emperature 
(square foot) (Pahrenheit degree) laye Kank ine 


onvective heat transte 


The total heat transfer from the Pn gy 
upper plate is finally obtained by the for surface &, Btu per (hou 
(square foot) (Fahrenheit degree) 
iverage convective heat transfer c« 
ficient for surtace c, Bt per (hour) 
(square foot) (Fahrenheit degree) 
thermal conductivity of a Btu pe 
(hour) (foot) (Fahrenheit degree) 
thermal conductivity ¢ st mate 
Btu pe (t r) 

legree ) 


The heat transfer coefficient be- : ee 


thickness 


following integration: 


tween the lower plate and the air er, feet 
cannot be obtained so easily because 
the behavior of the air streams after 
merging is unknown. 
After studying the physical condi- 
tions involved, it was decided to as- 
sume that /, h, for the present 


analysis. The close agreement of the able discrepancy in the evaluation faces a and b, a and ec, and © and | 


calculated values to the experimental of the total conductance of the joist are as follows 


results, seen later. would also justify space. This is because the tempera 
this assumption. ture gradient through the joist affects 
the conduction through the joists 

Radiation and Conduction themselves and the convection as well 
through the Joist as the radiation between the jorst and 
As stated earlier in this paper the the surfaces a and b. 


: Hottell’ gave Equation 21 for the 
conventional way of evaluating the 


radiation shape factor between 2 


radiation is to consider that the plates 
plates such as a and b shown in Fig 


a and b are infinite in size to neglect 
the effect of the joists on radiation 
completely. It was stated’ that this 
assumption did not introduce any 


sizable error. This is true if it is also 
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The temperature and the shape 
factors along the joist surface vary 
non-linearly from the upper plate to 
the lower plate. The radiation Equa 


tions 22 through 24 were developed 


| ACTUAL 
2 CONVENTIONAL METHOD 
3 PRESENT METHOD 


feet akewe See Oh, 


fs) “4 yo v2 (2/334 
L 


02 





Fig. 5 —— Typical temperature distribu- 
tion along the joist surface 


for the representative surface tem 


perature 7, and with the overall 


shape factors between the joist and 
the surfaces a and b, The question 
here is: “Which point along the joist 
surface does 7... represent?” 
Let y’ indicate the distance along 


the joist surface from the upper plate 


to the point where the temperature is 
at 7'., (see Fig. 1). Then, in the heat 
balance (next section), the following 
simple equations will be used to cal- 
culate the conduction through the 


joist, 


T) 


F 


Comparison of the equations in 
light of Fig. 5 illustrates the improve- 


ment of the present method over the 
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Fig. 6 — Variations of q, and q. for a joist space 16-in. wide x 7'/2-in. high at vari- 
ous temperature differences 


de (7 Ter) /y’ 

Rw Aw iFes Tw/U 
y’) sen ~>- (26) 
It is known from the experiments 
that usually the temperature varies 
along the joist surface in the general 
Through 


manner shown in Fig. 5. 


much analysis with the equations 


previously developed, it was found 
that the best approximation to the 
actual temperature variation along 
the joist surface is obtained by letting 
y’ ois: £ 

The heat transfer from the upper 
plate to the lower plate by the con- 
duction through the joist is actually 


) 


(See Fig. 5) given by Equation 27. 


whereas that calculated by the con- 


ventional method is as. stated by 


Equation 28. 


and that calculated by the present 


method is stated by Equation 29. 


conventional one in the calculation 


of the conduction through the joist. 


Heat Balances 


The heat transfer between the ait 
in the joist space and the surrounding 
surfaces is by convection only. There- 
fore the heat balance of Equation 30 


can be set up for the air 
q q qd 


With the assumption of h h 
explained in the section on convee 
tion. Equation 10 becomes Equation 


I 
; 


l 
Ga .--(3]) 


Substitution of Equations 8 and 
20 into Equation 31 yields Equation 
9 


ae 


The average temperature of the 
joist surface, 7.. is obtained from the 


theoretical temperature variation 


curve (curve 3 in Fig. 5) for a given 
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value of T 


solved for 7, as a function of 7,, 


Equation 32 can be 


for the given values of 7, and T 
With the functional relation between 
T,, and 7 
20 can be solved for g, and q« for 


the given values of 7,. 7, aad 7 


known, Equations 8 and 


BTU/HR-F-FT 


a 

Tp CR) 
Fig. 7 —— Rate of total heat transfer for 
1-ft of joist section 16-in. wide x 7'/2- 
in. high x 1-ft long, in Btu per (hour) 
(foot) (Fahrenheit degree) with bare 
inside surfaces, e, e e 0.90 


For the limited range of the tem- 
peratures encountered here, it was 
calculated 


possible to express the 


values of q. and gq, as the functions 
of (7 rur/tle T,,) and T, 
T t. This is true because a con 
vection heat transfer is essentially 
based on the temperature differences 
rather than the absolute t mperatures. 
Fig. 6 shows these values of q and 
q, calculated. 

Next, a heat balance is set up on 
the joist in accordance with Equation 
>. 

ee = Ge 4 q Bat (33) 

Substitution of Equations 25, 24, 
25. and 26 into Equation 33 yields 
I 


quation 34. 


Heating. Piping & Air Conditioning 


Final Calculations 


For the given values of 7. 7 
and the surface emissivities, Equation 
4 is first 
value of T 
of q. is then compared to the value 
of q 
same value of 7 


solved for an assumed 


This calculated value 


obtained from Fig. 6 for the 
If these 2 values 
of q do not agree with each other. 
a new value of 7’, is assumed, and 
the calculation of Equation 34 and 
the comparison to Fig. 6 are repeated 
until an adequate agreement is 
reached. This solution by the method 
of iteration yields the definite values 
desired. Ja is read off 


calculated 


of q, and T 
Fig. 6 directly. g is 


from Equation 24. 


BTU/HR-F-FT 


i 
| 
O19} 


culated and are plotted in Figs. 7 
8 and 9, They are for the cases with 
bare inside surfaces, with aluminum 
foil on the surface b. and with foil 
on the surfaces b and c, respectively 
The heat transfer rates are calculated 
and shown on the figures for a se 
tion of the 16-in. wide, 715-in. deep 
ind 1-ft lone joist (see big. 1) 

The emissivities used are 0.9 and 
0.03 for the bare surface and th 
aluminum foil respectively 
Experimental 


Comparison with 


Data 


Six sets ol experimental data are 
for the sake of comparison 


and support to the pre sent theoretical 


Uist d he re 


535 
T (°R) 


Fig. 8 — Rate of total heat transfer for 1-ft of joist 
section 16-in. wide x 7'/,-in. high x 1-ft long, in Btu 


per (hour) 


(foot) (Fahrenheit degree) with aluminum 


foil on bottom surface of joist space 


Finally. the 


through a section of joist is obtained 


overall heat transfer 


from Equation 35. 


q (Total) q 
} 

Three sets of the overall heat trans 
fer rates per unit temperature dil 


ference, (q Potal/7 


December 1958 


Phese el ive 


elaborations 
from the extensive experimental 
presented in Relerence | The 
ticular el ine hosen because 
were obtained through the experi 
ments with the cust ol the ost 
space considered in Fi i. oO ind 


9 
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In the experiment, the plate a was 
made of 34-in. plywood and the plate 
bh was made of 14-in. gypsum board. 
[he conductances of the plates were 


1.033 Btu per (hr) (sq ft) (F deg) 


BTU/HR-F-FT 


the measured values of 7, and 7). 
The overall conductance based on T 4. 
and 7, 


the known conductances of the plates 


were then calculated with 


a and b. These calculated values are 


525 530 535 540 


Tp (°R) 


Fig. 9 — Rate of total heat transfer for 1-ft of joist sec- 

tion 16-in. wide x 7'/2-in. high x 1-ft long, in Btu per 

(hour) (foot) (Fabrenheit degree) with aluminum foil 
on both bottom and joist surfaces of joist space 


Table 1 —- Comparison of the conductances calculated by the present method to those 
obtained by experiments and to those calculated by the conventional method 


Test conditions 
Te mperature 
Fahrenheit 


and 2.80 Btu per (hr) (sq ft) (F deg 
respectively. The temperatures eS 
T,. Ty... Ty. (see Fig. 1) and the tem 
peratures along the joist surface were 
measured as well as the heat transfet 
rates during the tests. Reference 4 
describes the test in detail. 

The total heat 


calculated from Figs. 7. 8, and 9, for 


transfer rates are 


140 


Conductance based on Ta and 7 
(Btu per hr F deg sq ft) 
Calculated Results 
By conven By 
tional 
method 


Experi 
mental 


Results 


present 
method 


compared to the measured values of 


the conductances in Table 1. 


The conductances are also calcu- 
lated by the conventional method and 
table. 


are presented in the same 


Agreement of the new calculated 
values with the experimental results 


are strikingly good. The improvement 


Heating, Piping 
| 


of the present method over the con- 


ventional method is also shown. 


Conclusions 


The analyses shown here present a 
better insight into the mechanisms of 
the complicated downward heat trans- 
fer through a typical joist space. 

A substantial number of simplify- 
ing assumptions were made during 
the course of the theoretical deriva- 
tions in order to make the analyses 
more suitable to practical calculations 
and applications. The final calculated 
values, however, agree with the ex- 
perimental results very well, and 
show a marked improvement over the 
conventional method. This is largely 
due to the more accurate reasoning 
of the heat 


ployed here. 


mode of transfer em- 
The basic theory studied here may 
be applied to many other joist section 
veometries and surfaces. Figs. qe 
and 9. may be used directly in 


application. 
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Evaluation of Three Room Air Distribution 
Systems for Summer Cooling 


By J. J. Reinmann”, Alfred Koestel 


This paper is the result of research sponsored by the 
ENGINEERS, in 
Institute of Technology, Cleveland, Ohio 


SOCIETY 


HIS paper dese ribes the perform- 


T 


tion systems during summer cooling 


ance of 3 residential air-distribu- 


and isothermal operations. The object 
was to evaluate the room air condi- 
tions in terms of human comfort and 
to study in detail the air-flow phe- 
nomena. This is a continuation of an 
earlier’ in 


investigation reported 


which the same 3 systems were used 
to study air distribution for winter 
heating, and in which special atten- 
tion was paid to the winter operations 
requiring high air volumes at lower 
supply temperatures, as in heat pump 
systems. Performance under summer 
and winter conditions are compared 


in the present paper. 


Comfort Criteria 


The term draft is here defined as 


any localized feeling of coolness or 
warmth of any portion of the body, 
both 


temperature, 


due to air movement and air 


and ra- 
The 


was 


with humidity 


constant. 
draft 
the 
control condition, and the latter was 
dry-bulb, 
movement approximately 30 fpm and 


located at the center of the room, 30 


diation considered 


warmth or coolness of a 


measured above or below room 


maintained at 76 f air 


in. above the floor. 
An approximate equation was used 
effective 


point, X. 


to define the difference in 


temperature between any 


in the occupied zone of the test room 


and the control condition, viz.: 


At (t. — 76) 0.07 (V, 


30) 


Research 
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HEATING AND AIR-CONDITIONING 


SUMMARY — Three systems of 
room air distribution for sum- 
mer were evaluated on the basis 
of specific criteria for comfort. 
A theory of room air motion and 
a philosophy for evaluating com- 
fort conditions are discussed. 
Extensive tests were made in a 
room equivalent to a well-insu- 
lated living room with exposed 
walls, operated with surface tem- 
peratures simulating outdoor 
conditions up to 100 F. The high 
sidewall air-supply system would 
meet the rigid comiort require- 
ments at moderate loads and low 
supply volumes only. With base- 
board radial diffusers, drafts in 
some parts of the room could 
not be eliminated. The system 
using round ceiling diffusers was 
more satisfactory than either of 
the others. A comparison is 
made with earlier tests of all 3 
systems for winter heating. 


The form of this equation was orig 
Rydberg 


differs 


inally proposed by and 


Norback’?. Equation 1 from 
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-4 +3 -2 -! O 

TEMPERATURE DIFFERENCE, F° 

Fig. 1 — Percentage of normal occu- 

pants objecting to drafts in air-condi- 
tioned rooms (neck region) 


that used in the earlier paper of this 


series by the addition of 30 Ipm at 


the control point. This change was 


recommended by Straub. in his dis 


1958 


and G. L. Tuve*’, Cleveland, Ohio 


AMERICAN 


takes 


‘ oolne ss 


cussion. into ae 


the 


motion. In summer 


count pro 


duced by air the 
local air-stream temperature ¢, is be 
low the control temperature, henes 
both temperature and velocity terms 
are negative: i.e., both of them add 
to the coolness If, in 


the 


feeling ol 


winter, /, 1s above control tem 


any apprec iable iir Vé locity 
the feeling of 


Thus it is 


perature, 


will subtract from 
warmth produced by ¢ 
usually possible to have zero diffe: 


ence in effective temperature between 


location x and the control 
winter, but 

Houghten* 
makes it possible to interpret statisti 
cally 
pants that will tolerate o1 
draft 


sents Houghten’s 


point in 


not in summet! 


presented data which 


the percentage ol room occu 


object to 


given condition. Fig. 1 pre 


data, with some ex 


trapolation as required for these 


studies 
one wi irbitrarily 


| he Oct lipue d 


region in the test room 


planes l it 


ind 6 ft 2 


defined as the 
enclosed by imaginary 

the 4 
floor 
enter the occupied zone through these 
boundaries, the 


high air 


ind low temperature were a 


from each of wall 


in. from the Since the air mu 


maginary most s¢ 


vere conditions of veloc 


umed lo 


be found somewhere ilone these 


boundaries. Therefore all measure 


ments to locate the eritical draft re 


gions were made at the boundaries of 


the oc upte d zone 
Three 


to evaluate 


comlort criteria ised 


vere 


the room air distribution 
difference 


iture 


‘ thie 
temper 

it’ the 
Excessin 


vement 


control po 


bance of 


Vertical 
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With respect to these 3 criteria, the 
conditions of Table 1 were selected 
as the maximum allowable departures 
within the occupied zone, from the 
comfort or ideal situation, for sum- 


mer conditions. 


General Conclusions 


Under the rigid comfort require- 


ments just described, i.e., at least 90 


operation over a wide range of loads. 
It was therefore more satisfactory 
than either‘of the others from the 
comfort standpoint. 

With the high sidewall system, the 
general pattern of air motion was al- 
most independent. of the air-flow rate. 
When the 


radial diffusers was operated with an 


system with baseboard 


air-llow rate below a critical value 


Fig. 2 (below) — Air-flow patterns in test room; high side- 
wall grilles, isothermal ventilation conditions 


Fig. 3 (right) — Air-flow patterns in test room; horizontal 
section through two 12- x 6-in. high sidewall grilles 
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percent of the oce upants comfortable 
in any part of the occupied zone, 
there were marked differences in the 
results with these 3 systems of air 
distribution, The air-flow patterns, 
air supply volume and cooling load 
were measured and correlated with 
comfort conditions, for a variety of 
simulated outdoor temperatures up to 
100 F. The high sidewall system 
would meet the requirements of Table 
lL only if the cooling loads and air- 
supply volumes were low. The system 
of baseboard radial diffusers. while 
it produced good mixing of supply 
and room air with high rates of air 
supply. exceeded the specified limits 
of Table 1 
drafts. 


caused in some parts of the room, 


from the standpoint of 


Ixcessive air motion was 


while there was stagnant air in other 
parts. The system using ceiling dif 
satisfactory 


fusers was capable of 


142 


corresponding to about Il air 
changes per hr, the relatively large 
gravity forces spilled the cool air into 
the occupied zone and produced ob- 


jectionable conditions, and even at 


Table 1 — Arbitrary Comfort Limits 


Draft, a maximum of 10 percent of the sub 
#) r 


jects objecting cent tolerability 


Fig 

Air velocity, a maximum of 50 fpm 

Vertical a temperature « ‘ from floc 
to ceilin f occupied zon 4 dex 


higher flow rates the local drafts 
would be objectionable to about 30 
percent of the occupants. With the 
ceiling diffusers there were objection- 
able drafts at high flow rates, but 
since these units make good use of 
the unoccupied zone near the ceiling 
for air mixing and entrainment, satis- 
possible al 


factory operation was 


lower flow rates and correspondingly 
lower air-supply temperatures. With 
the ceiling diffusers the air-flow pat- 
tern was again almost independent of 
air-flow rate, since gravity forces 
played a minor role. 

In general, all 3 systems responded 
to the principle that local air veloc- 
ities in the room are. straight-line 
functions of the air supply volume 
or number of air changes. Excessive 
volumes, with smaller temperature 
difference were likely to produce too 
high an air movement throughout the 


conditioned space; i.e., most of the 


+ 


w ointa ParPER 


room became drafty. On the other 
hand, the absorbing of a given cool- 
ing load by supplying small volumes 
of low temperature air tended to pro- 
duce spot cooling, and discomfort by 
the gravity drop of slow-moving air 
jets. There was an intermediate best 
rate of air flow or air change for each 
With low ai 


draft objectionability increased due 


system. change. the 


to low temperature, at high air 
change it increased due to high veloc- 
ities. But even the best conditions 
were not always satisfactory. If any 
best rate of air circulation could be 
specified for such a variety of condi 
tions it would be around 10 or 12 air 


changes per hour. 


Test Room and Instruments 


The test room was 18 X 13 X 8 


ft. built to simulate a well-insulated 
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unfurnished, with 2 


living room, 
walls exposed to summer weather con- 
ditions. The exposed walls contained 


3 large windows. The attic was insu- 


} 


. , 
alii ~~, 
a 


BOUNDARY OF 
OCCUPIED ZONE 


—_ —-- 
| —+ RETURN 


lated but not cooled while the insu- 
lated floor had a ventilated crawl 
space. The room was built in a large 
laboratory, and since the unexposed 
walls were subjected to summer tem- 
peratures, they were covered with 4 


n. of insulation. The heat gain from 


of a smoke gun and by the angular 
deflections of 


ment threads, located in square-grid 


calibrated air-move- 


arrangement on O-in. centers over 


Fig. 4 ——- Air-flow patterns 

in test room; high side- 

wall grilles; shows drop 

of air stream into occu- 

pied zone, cooling opera- 
tion 





the boundaries of the occupied zone. 


earlier paper - All 


as described in the 


anemometers were calibrated in a 


Fig. 5 (beiow left) — 

Maximum draft velocities 

with high sidewall grilles. 

Ceiling of occupied zone 
(Fig. 4) 
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AIR CHANGES PER HOUR 


these insulated walls was around 10 
percent of the total heat load. This 
problem did not exist in the earlier 
heating tests. but otherwise the room 
was the same as_ previously de- 
Ss ribed ° 

Two air-velocity meters were used: 
(1) a modified commercial instru 
ment of the  heated-thermocouple 
type. and (2) a modified form of the 
anemometer developed by Nottage at 


the ASHAE 


movement was indicated with the aid 


Laboratory’. General air 


Heating. 
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1 
6 17 


to check the conditions that prevail 
in a residential air-distribution sys 


tem when cooling or heating is 
turned off but the blower continues 
to operate. All tests were run under 
equilibrium conditions, At a given 
outdoor temperature the air-flow rate 
was varied to carry the load at each 


of several ait supply temperatures 
The control condition, in the centet 
of the room at the 30-in. level. was 


always maintained at 76 | 


Test Results 


Results of the extensive tests are 
presented separately for each of the 
} systems. in the following sections 
Since previous tests had shown that 
the location of the returns had litth 
effect on the quantities being meas 
ured’, the only. tests reported here 
were made with a single 18 *& 8-in 
baseboard return located on one ol 
the inside walls, but the effect of 
checked, Each 


turn location was 





T = T oe 
' - 7 
return supply 


; ; 











Fig. 6 (right) — Room ve- 


locity V, 


as a function of 


the ratio of inertia forces to 
gravity forces 


bell-mouth intake of 12-in. size or 


larger. Floor to-ceiling temperature 


gradients were obtained from thet 
mometers and thermocouples on verti 
cal poles. Temperature measurements 
on wall. window. floor and ceiling 
surfaces were obtained from fine-wire 
thermocouples, with the reading sta 
Isothermal 


tions outside the room 


operation was included in the tests 


December 1958 


of results is presented first in term 
of the general air tlow pattern pro 
duced by the distribution system, the 
location of critical draft region ind 
supply 


lemperature 


lo id w hie tl the 


the relation of 
ind qu intity to cooling 


outdoor remain con 


temperature 
stant. The system is then discussed 


> combort 


from the st indpoint of the 


eriteria ‘ dralt 
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velocities, and objectionable floor-to- 


ceiling temperature gradients. 


System No. 1, High 
Sidewall Supply Outlets 


Flow Pattern, Drafts and Cooling 


Load: In evaluating flow patterns it 


| 


} 
| 
} 
| 


Fig. 7 — Sidewall grilles as used; 
Isovels at grille level and velocity 


floor; 8 air changes per hr 


should be noted that as long as the 
of 


predominate over the gravity forces 


inertia forces forced convection 


produced by temperature difference, 


the circulation velocities in the occu- 


60 F deg vane angle. 
profile at 74 in. from 


conditions were demonstrated in the 
isothermal tests with these outlets, for 
which the air patterns are shown in 
elevation in Fig. 2 and in plan in 
As cooling is introduced, the 
the 


° ) 
Fig. 3. 


influence of gravity forces on 


chilled jet alters the pattern some- 





ing the gravity forces are reversed in 
direction and the velocity of air en- 
tering the occupied zone is therefore 
decreased. As expected, the velocities 
during isothermal operation are inter- 
those for heating 


mediate between 


and those for cooling. 


LE 18" FROM WALL 








what as shown in the elevation, Fig. 
|, that is, the cold air tends to drop 
into the oce upied zone, The linear 
relationship between supply-flow rate 


and room air velocities is illustrated 


Fig. 8 — Velocity profile and isovels for high sidewall 
grilles with wide-angle setting of vertical vanes 


The effect of gravity forces on the 
room air motion can be further illus- 
At 


propor- 


trated by Fig. 6. The ratio cfm 
on the abscissas is a factor 
tional to the ratio of inertia to gravity 
is the 


forces. The ordinate ratio of 





T 





T 


 - 





} } + ; 
| 


BTU/HR 


| 


| 


LOAD, 





it 1 





| | 
Htc} __|, 008 ourooors 


} 


| 

| OL 
[ep gout bons 

t } } } } 


+ 


| 
wilh 


T T 
} } 
| 





\ 


} } } 
| 


| 








BS 1 | 





COOLING 


tt 13 


| 
4 


12 


AIR CHANGES PER HOUR 
Fig. 9 —- Cooling load to maintain control station at 76 F; 


high sidewall grilles 


pied zone will be directly proportion- 
al the the 


supply openings. The general air flow 


to volume flow through 
pattern will depend on the system 
geometry, (room space and supply 
outlets), and will be practically in- 


dependent of the air-flow rate. These 
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SUPPLY AIR TEMPERATURE 


in Fig. 5, which is a diagram of the 
maximum air velocities to be found 
At 
the 


forces in the chilled jet tend to in- 


in the occupied zone. low-flow 


rates during cooling gravity 


crease the velocity of the air enter- 


ing the occupied zone. During heat- 
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Fig. 10 — Air supply temperatures required to maintain 


control station at 76 F 


the velocity V, at any point in the 
room to the supply flow rate, and this 
should remain constant as long as 
inertia forces predominate. For cool- 
ing, the increased gravity effects at 
low values of the abscissa tend to in- 
crease the room draft velocities for a 
1958 
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given outdoor load, as shown by Fig. 2-in 
r 


When the 


considerably 


The maximum velocities in the oc- 


cupied zone occurred at the ceiling of wider 


Fig. 11 (below) — Difference in effective temperature 
between contro! station and critical draft region; side- 
wall grilles 


Fig. 12 (right) —— Objectionability of drafts at various 
cooling loads; high sidewall grilles; ceiling of occupied 
zone 
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Fig. 13 (below) — Air-flow patterns in test room; 
baseboard diffusers; 96 F outdoors, 17 air changes 


. level) is shown in plan in 
vanes were 


spread 


% 


MAXIMUM OBJECTIONABILITY, 


I ig. 


for 


a 
the 


the lower air supply temperatures, in 
spite of the lower velocities accom 
panying the reduced volume required 
to maintain the control condition, The 
air-supply 


corresponding tempera 


tures are shown in Fig. 10. The sup 
ply temperatures ranged from 6 to 


20 deg below the room temperature 
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Fig. 14 (right) — Air-flow patterns in test room, plan view; 
baseboard diffusers; 96 F outdoors, 17 air changes 
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the occupied zone, as would be ex grille. 
pec ted. were produced’, 


all ob 


orilles. 


The foregoing results were 
tained with two 12-  6-in. 
the vertical deflecting vanes in the tain the control station 
erilles being set to produce a uniform shown in Fig. 9, for 
spread of about 60 deg total angle. A 


measured at 


peratures, 
typical velocity profile 
the top of the occupied zone (6-ft 
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small but definite increas 


ing velocity profile is shown in Fig. 8 


3 outdoor 


It is noted that there 


the typical bifurcated patterns 


and the correspond 


) 


The cooling load required to main 
is 
tem 
is a 
heat 


transfer through exposed surfaces at 





Comfort Criteria: big. 11 indicates 
that the minimum difference in effec 
tive temperature (Equation 1) is ob 
tained when the air volume cor 
responds to about 11 air changes per 
hr. At higher or lower rates of air 
supply this effective-temperature dif 
ference in the critical draft region in 


creases. It would be expected from 


145 
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Figs. 5, 7 and 11 that a rather large tion remained essentially independent local drafts were objectionable, and 





percentage of occupants would object of air-low rate. The critical draft velocities exceeded 50 fpm, (Table 
to the drafts at the 6-ft level with region occurred at the 6-ft 2-in. level, lL). 
high sidewall outlets. Fig. 12 shows 9 to Ll ft from the outlets. At any 
the percentage objecting, as eval- given air-supply flow rate, the ait System No. 2, 
Baseboard Radial Diffusers 


Flow Pattern, Drafts and Cooling 





Load: The room air-flow pattern 


z 


Fig. 15 — Maximum air shown in Figs. 13 and 14 prevailed 

velocities in critical draft 

regions with baseboard 
radial diffusers 
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when the air volume was above 11 air 
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a 
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uated from Fig, 1. With isothermal Fig. 16 — Air-flow ee 
patterns in test room; 
baseboard’ diffusers, 
hr, fewer than 10 percent of the oc- 8 or changes; 74 F 


operation and 8 to 10 air changes per 





cupants will object to these drafts, but outdoors; showing 
spilling of cool air 


; . pet . into occupied zone | AIR ORIFTS TOWARD 
ing the objectionability will exceed RETURN INLET 
| 


when operating with summer cool- 





10 percent, even at the most advan- 





lageous rate of air supply. 


Fig. 17 (below left) — Maximum objectionability of 
drafts at various cooling loads; baseboard diffusers 
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Fig. 18 (below) — Temperature gradients from floor to 
ceiling of occupied zone; baseboard radial diffusers 
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MAX. VERTIGAL TEMP GRADIENT 


Vertical temperature gradients in 
the occupied zone were small, and velocities in the critical draft region at the boundaries of the occupied 
did not exceed the 3 deg prescribed were highest during cooling, lowest zone, produced by the merging jets 
in Table 1 except at low air changes. during heating. and intermediate dur- from the baseboard diffusers. The 
In the previous winter heating tests ing isothermal operation, (Fig. 5). critical draft regions occurred in 
on the same sidewall system. gra- These differences were attributed to these same jet-merging regions dur- 
dients of 10 deg or even more were gravity effects. ing heating’. Draft velocities again 
observed, The floor-to-ceiling temperature varied directly with air-flow rate. Fig. 
Conelusions for Sidewall Grilles: differences were below 3 deg in all 15. At high air-flow rates this system 


The general pattern of room air mo- tests. With appreciable cooling loads, was able to produce a flow pattern 
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extending throughout the room, thus 
uniformly absorbing the cooling load. 
But below 11 air changes the vertical 
pattern of Fig. 16 was produced, and 
the operation was unsatisfactory due 
to high vertical temperature gradi- 


HIGH VELOCITY REGION 
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STAGNANT 





ents, stagnant air regions, higher 
heat-load gains and spot drafts. Be- 
low Il 
into the occupied zone because they 


had 


to overcome the 


air changes the jets spilled 


insufficient vertical momentum 
downward-acting 
gravity forces along the exposed 
walls*. The cooling load to maintain 
76 F at 


creased abruptly as the flow rate was 


the control station also in- 


reduced below 11 air changes. 
Comfort Criteria: At the higher 
local 


drafts occurred between the diffusers, 


air-flow rates, objectionable 


and at lower flow rates these draft 


areas were widened. At least one- 


third of the occupants would find the 
drafts objectionable at these loca- 
tions, Fig. 17. The baseboard diffuser 
system, if operated at high air-change 
rates, was satisfactory from the stand- 


point of producing low floor-to-ceil- 


* Reference covers the general theory of 
tical non-isothermal air jets and how to compute 
naximum travel o 1 ct j 


f upward projected ‘ a Tr 
jownward projected heate ait 


ing temperature gradients, Fig. 18. 
This was true for both cooling and 
heating’. In general, the velocities in 
the critical draft regions were above 


the limit of 50 fpm specified in Table 


l, (see Fig. 15). 
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: ty ~ \ 


i 
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S 4 doors, 


Fig. 20 (left) —— Air-flow patterns in 
test room; ceiling diffusers, 93 F out- 
doors, 8 air changes 


Fig. 19 — Air-flow pat- 
terns in test room; ceil- 
ing diffusers, 93 F out- 
8 air changes 


(6-in. neck), each mounted centrally 
in one-half of the ceiling, the vertical 
patterns of Figs. 19 and 20 were 
produced, In contrast with the opera- 
tion of the baseboard diffusers, there 
was no critical flow rate for the ceiling 
diffusers at which the stagnant zone 
flow. rate 


disappeared. As the was 


increased, the air streams traveled 
farther. The entrainment action also 
tends to pull the air from the floor 
level upward, Fig. 21. 

Figs. 19 and 20 show that a major 
travels 


quantity of the supply air 


along the ceiling, radially outward 


from the diffusers, then down the 


walls, picking up the cooling load 
near the exposed surfaces. The un 
occupied zones near the ceiling and 
therefore fully 


the walls are utilized 


for jet entrainment, giving maximum 





Fig. 21 (right) — Air- 
flow patterns in test 
room; ceiling diffusers, 
93 F outdoors, 16 air 
changes per hr 





Conclusions 
fusers: 
the baseboard diffuse: 
ated at high 


system, opel 


air-flow rates, to uni 


formly 
tilate the 


entire room. For 


cooling and heating, the 


ceiling temperature gradients 


high 


occurred near the exposed walls. Dur 


low, but local air 


ing cooling the local drafts would be 


considered objectionable by at least 


one-third of the normal 
With cooling. below 11 


the per formance deteriorated 


air changes 


System No. 3, 
Round Ceiling Diffusers 


Flou 
Load: With 2 commercial ceiling dif 
fusers of the 


projecting come type 
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lor Baseboard Dif 


It was entirely possible with 


absorb the load and to ven 
both 
floor-to 
were 


veloc ities 


Pattern, Drafts and Cooling 


reduction of jet velocities and tem 


perature differences before the air 


enters the occupied zone. Air supply 
temperatures required for 96 F out 
doors are shown in Fig. 10 

The critical draft was lhe 


region 
tween the 2 diffusers, near the center 
of the room where the air enters the 
top of the occupied zone, as shown 
in Fig. 19 


line ul 


The draft velocities were 


with air change, Fig. 22. It 


was therefore concluded that inertia 


forces again predominated, as in heat 
ing. This is in contrast with Fig. 5 
which indicates a leveling out of air 
velocities in the occ upied zone due to 
the buoyancy at low air-change rates 
and correspondingly low ait supply 
temperatures 


Although local 


high, Fig. 22 


Comfort Criteria: 


slightly 


velocities are 
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Fig. 22 (left) —- Maximum draft velocities in occupied 
zone; ceiling diffusers, cooling and heating 


Fig. 23 (below) — Objectionability of drafts at vari- 


ous loads; ceiling diffusers 
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the drafts would not be considered 
objectionable by more than 10 per 
cent of normal occupants if a low flow 
rate is used, Fig. 23. At 


however. the 


flow rates 


above 10 air changes, 
drafts objectionable lo a 
and the 


velocities are considerably above the 


become 
greater number, local ait 
prescribed limit of 50 fpm. The floor- 
to-ceiling temperature gradients in the 
OCF upied zone were negligible for all 
conditions of cooling operation, but 
they were as much as 15 deg at low- 


flow rates during heating". 
Diffusers: 


The air-flow pattern was independent 


Conclusions for Ceiling 


was excellent for 
made full 


use of unoccupied zone for air en- 


of flow rate, and 


air distribution in that it 


trainment and load absorption. Limi- 
tations of room size made it necessary 


to keep the flow rate down to 10 ait 


13 «614 15 
CHANGES PER HOUR 


OBJECTIONABILITY, % 
~ 
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changes per hr or less in order to 
prevent drafts at the 6-ft level. mid- 
way between the 2 diffusers. But the 
system satisfied all comfort criteria 
for summer cooling when operated at 
rates, 


the lower flow 


Acknowledgments 
The 
thanks the assistance of James Wa- 


hlers and Richard Gido in the exten- 


authors acknowledge with 


sive experimental work and reporting 


involved in this project. 


References 


1. ASHAE Researcu Reporr No. 1553 

Performance and Evaluation of Room 
Air Distribution Systems, by Alfred Koestel 
L. Tuve (ASHAE Transactions, 
1955. p. 533). 


and G. 


Vol. 61, 


10 rt 12 13 14 
AIR CHANGES PER HOUR 


2. Air Distribution and Draft, by John 
Rydberg and Per Norback. (ASHVE 
TRANSACTIONS, Vol. 55, 1949, p. 225). 
by H. E. 
Vol. 61, 


3. Discussion of Reference 1, 
Straub (ASHAE Transactions, 
1955, p. 548). 

4. ASHVE Researcu Rerort No. 1086 

Draft Temperatures and Velocities in 
Relation to Skin Temperature and Feeling 
of Warmth, by F. C. Houghten, Carl 
Gutberlet and Edward Witkowski (ASHVE 
Transactions, Vol. 44, 1938, p. 289). 

5. ASHVE Researcu Report No. 1402 

A Simple Heated-Thermocouple Ane- 
mometer, by H. B. Nottage (ASHVE 
Transactions, Vol. 56, 1950, p. 431). 

6. Distribution of Air Within 
for Year-Round Air Conditioning: Part I, 
by H. E. Straub, S. F. Gilman and Seichi 
Konzo (University of Illinois Bulletin No 
435). 

7. ASHAE Researcu Report No. 1512 

Computing Temperatures and Velocities 
in Vertical Jets of Hot or Cold Air, by 
Alfred Koestel (ASHAE Transactions, 
Vol. 60, 1954, p. 385). 


a Room 





AUTOMATIC PROCESS CONTROL 


\ book on the subject of automatic con 
Pro 


cess Control and which is written for engi 


trol which carries the title Automatic 
neers has made its appearance. [Published 
by John Wiley & Sons, Inc... New York, 
N. Y., priced at $9.00, and obtainable di 
rectly from the publisher.| The principles 
of automatic controls are treated, with 
emphasis on block diagram and frequency 
techniques in control. It 


with process analysis and carries on into 


process begins 
generalized behavior of closed-loop systems. 

The methods of analysis are used to the 
fullest extent with detail 
presented to permit rather close inspection 
of some of the more difficult problems in 
automatic process control. There are num 


enough being 


erous problems with answers and 9 detailed 


experiments including the analogue com 


puter 


TEXT ON SUMMER AIR 
CONDITIONING 


A new textbook entitled 
Conditioning has recently been made avail- 
able by Windsor Press, Chicago, Ill. It is 
size book, 6 in. x 9 in. and 
550 pages. The book is 
priced at $7.50 per copy and is obtain- 
able direct from the publisher at 200 East 
Ontario St., Chicago 11, Ill. The 3 authors 
of the book are Seichi Konzo, J. Raymond 
Carroll and Harlan D. Bareither, all of 
whom are connected with the mechanical 
engineering department, University of Illi- 


Summer Air 


a standard 


contains some 


nois, and all of whom are members of the 
Society, 

The information contained in the book 
is presented in interesting and modern 
style. Also, the material was written as a 
text and reference for those seriously inter 
learning the fundamentals in 
volved in the cooling and heating of resi 
dences. It was prepared especially for the 
purposes of the Armed Forces Institute. 

The main idea behind the book is to 
explain how and why things are 
the way they are, and what makes equip- 
ment operate the way it does. While it is 


ested in 


done 


not specifically intended to be a text pre- 
pared for professional engineers, it con- 
tains excellent explanations of the general 
Many 

find it 


subject. engineers will therefore 


probably interesting reading. 
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Professor Yaglou To Receive 17th Anderson Award 


It has been announced that Con- 
stantin P, Yaglou, professor of in- 
dustrial hygiene, Harvard University, 
School of Public Health, is to receive 
the seventeenth award of the F. Paul 
Anderson Medal. The award is to be 
made at the Annual Banquet on 
Wednesday, January 28, 1959 at the 
conclusion of the 65th Annual Meet- 
ing of the Society in Philadelphia. By 
the conditions of its establishment. 
the medal is given in recognition of 
outstanding work in the field of heat- 
ing, ventilating and air conditioning. 

Professor Yaglou has been engaged 
in teaching and research at the Har 
vard School of Public Health for 
more than 30 years, and is probably 
best known for his long-continued 
studies in the hygienic aspects of air 
conditioning. During that period, he 
has contributed many papers and 
treatises on various phases of the sub 
ject in engineering, medical, and pub- 
lic health journals, monographs, o1 
books. Among these have been papers 
prepared for meetings of the Soe iety 
and which have appeared in_ the 
JOURNAL and TRANSACTIONS over the 
past three decades. ; 

Professor Yaglou was born*in Con- 
stantinople, Turkey, where he at 
tended the Greek National 
nasium and the Greek-French School 
of Arts and Sciences. He entered the 
Engineering School of Robert College 
in 1915, and graduated in 1919 with 
the degree of B.S.M.E. He completed 
his formal educational work by ob- 


M.M.E. 


Cornell University. 


Gym 


taining an degree from 

Shortly after leaving Cornell Uni- 
versity in 1921, he joined the staff of 
the Society Research 
which was then located in the U. S. 
Bureau of Mines Pitts- 
burgh, Pa. The Laboratory had 
started operating only the year before 
under Dean John R. Allen, the first 
Director. Professor Yaglou joined the 


Laboratory 


building, 


staff as research engineer, a position 
which he held until 1925. It was dur- 


ing these years that the Laboratory 
undertook its initial work on thermal 
years at the 


comfort. During his 


Laboratory, Professor Yaglou was 
closely associated with most of these 
pioneering studies in the develop- 
ment of the original effective tem- 
perature scales, in the determination 


of the 
studies of the physiological effect of 


original comfort zone. in 
heat or cold, and in studies of metab 
olism and its effect on ventilation 
this period, the 


problems. During 


Laboratory and the Ll. S. Bureau of 
Mines were interested in the fatigue 
and efficiency of men werking in ele 
vated temperatures, as in deep hot 
mines. 

On leaving the Research Labora 
tory in 1925, Professor Yaglou be 
came associated with the Harvard 
University School of Public Health, 
first as an instructor and being ad 
vanced through the various faculty 
grades becoming professor of indus 
trial hygiene in 1947. 
years at the School of Public Health, 


Professor Yaglou has conducted fur 


During his 


ther studies in the comfort, health, 
and therapeutic aspects of air condi 
tioning; on working efficiencies in 
climatic extremes, and in many othe 
phases of the University program in 
connection with industrial hygiene. 

While still at the Society Labora 
Yaglou be 


came a member of the Society and 


tory in 1923, Professor 


has always taken an active part in 
its programs and has contributed 


generously of his time to the further 
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ance of many Society projects, He 
was a member of the Guide Publica 
tion Committee in 1926, 1946 and 
1947. He served on the Nominating 
Committee as a delegate from the 
Massachusetts Chapter in 1932 and 
1938. A member of numerous Re 
Advisory Commit 
tees, Professor Yaglou 
Comfort Air Conditioning from 1929 
to 1937, and as its chairman from 
1931 to 1936. He was chairman of 


Re-Study of Comfort Chart and Com 


search Technical 


served on 


fort Line in 1932, a member of Com 
fort Standards for Summer Cooling 
in 1935-36. He served on Sensations 
of Comfort in 1938 and from 1944 
to 1947, serving 
1916-47. He was a member of the 
Committee on Instruments from 1939 
to 1943, Navy Studies in 1948, Hu 


man Calorimetry from 1949 to 1956 


as its chairman in 


and Physiological Research — since 
1955. 

Also active in Chapter activities 
Professor Yaglou served on the Board 
of Directors of the Massachusetts 
Chapter in 1936 and 1941; he was 
vice president of the Chapter in 1937 
and 1939, and president in L940 
Yaglou holds member 
ship in APH A, AINA, NRC, AAAS 
Sigma Xi, and Delta Omega. He also 


Professor 


holds a commission as Commander 
in the ULS.N.R 

Che medal was named for Dean I 
Paul Anderson of the University of 
Kentucky, Society president in 1927 
The F. Paul Anderson Medal was 
established in 1930 through a gift to 
the Society by Thornton Lewis of 
Philadelphia, Pa.. who served the So 
ciety as president for 1929 

Members of the 1958 F. Paul An 
derson (Honors and Awards) Com 
mittee are: A J Hess. Los Angeles 
Calif., chairman: John W. 
Chicago, Ill.; C. H. Pesterfield, East 
Lansing, Mich.; N. H. Peterson, San 
Francisco, Calif R. A 
Columbus, Ohio; and Ek. F. Snyder 


Jr. Minneapolis, Vinn. (Ex Officio) 


James 


Sherman 


149 





News, Notes and Comments concerning 


SOCIETY RESEARCH 


B. H. Jennings Director of Research, 7218 Euclid Ave., Cleveland 3, Ohio 


C. M. Humphreys, Asst. Director 


J. E. Loucks, Asst. Dir.-Industry Relations 





Projects in eperation at the Laboratory always 
make news as they progress through their 
various steps. So also the meetings of the 
TAC’s bring out points interesting to many be- 
sides the itte bers. Here is a 
summary of what has been 





happening. 


Tac Meetings 


Sound and Vibration Control: A 
special meeting was held at Syracuse, 
N. Y., on September 26th when the 
committee was given the opportunity 
of touring the research facilities of 
Carrier Corporation, The committee 
voted to recommend to the Guide 
Committee that improved data on the 
attenuation of sound in lined ducts 
be considered for inclusion in THe 
Guibe and that they work with the 
Publication Committee in arranging 
for papers on the subject. It was also 
recommended that revised data on 


the typical performance of sound 


traps be « onsidered, 


The committee devoted a consider 
able amount of attention to the report 
of Mr. Kerka concerning the progress 
of work on sound at the Research 
Laboratory and to reports of its sev- 
eral subcommittees, including those 
on Sound Attenuation in Ducts and 


on Sound Power Level of a Fan. 


A report of the progress being 
{ISRE-ASHAE Joint 


Sound 


made by the 
Committee on Equipment 
stated that the 


standard for the 


Testing proposed 
reverberant-room 
method has been written and is in 
process of review by the members 
of the Joint Committee. It was also 
reported that various trade groups 
are depending on the work of that 
committee for guidance and_ that 
there is a great need for a standard 


method of measuring in-duct noise. 


Plans of the committee looking to 
ward a program feature for a future 
annual meeting were also reviewed, 
standing 


is was the committee’s 


agenda on research programs. 


Air Distribution: At its meeting held 
at the time of the Semi-Annual Meet- 
ing in Minneapolis, the Technical 
Advisory Committee on Air Distribu- 
tion took action to recommend to the 
Committee on Research that the Lab- 
oratory undertake a_ review and 
analysis of existing data on friction 
losses and noise attenuation in turn- 
ing vanes and take-off fittings. 

It also recommended to the Com. 


mittee on Research that a cooperative 


Apparatus for studying capacity of pip- 

ing for steam and condensate flow is 

complete and project is in its early 
stages. 


project be activated at the University 
of Buffalo for the study of pressure 
losses in duct enlargements. The Com- 
mittee also heard a report concerning 
work being done under its auspices at 
Case Institute of Technology. Its Sub- 
committee on High-Velocity Systems 
reported that material on this subject 
had been prepared for THe Guipe. 
Prof. R. G. Nevins, Kansas State Col- 
lege, reported that ducts have been 
fabricated for the project there cover- 
ing heat gain and loss from ducts. 
He reported that the heat loss studies 


would be made during the winter of 


1958-59 and that heat gain studies 
would be made through the summer 
of 1959. 


Laboratory Research Projects 


Comfort Studies: Beginning in late 
September studies have been in prog- 
ress using 6 subjects in the Environ- 
ment Laboratory, carried out with 
the idea of exposing them to condi- 
tions within and slightly outside the 
comfort range to find optimum condi- 
tions by interpolation from the data. 
These studies are a part of the first 
phase of the comfort research pro- 
gram projected for the recently com- 
pleted Environment Laboratory. In 
August and September, prior to start- 
ing studies in the true comfort range. 
exploratory studies were carried out 
in the warm region outside the com- 


fort range with a panel of 3 subjects. 


Shading Project: A paper by Mi 
Ozisik and Mr. Schutrum presenting 
the results of using roller shades in- 
side glass in window openings has 
been completed. The paper is the re- 
sult of the studies made in recent 
months. The project has now turned 
to studying the use of draperies in 
window openings. Preliminary tests 
are also being made with between 


glass shading. 


Other Laboratory Projects: The pro- 
gram on noise in ducts is continuing 
and noise generating studies on 
turning-vanes have been completed. 
In preparation for the noise attenu- 
ation phases of the project plans have 
been drawn for an improved accusti- 
cal horn having a large (6-6-ft) 
mouth. 

Already tests have been made in 
connection with the study of steam 
and condensate flow in pipes, and 
the whole project continues to be 


actively pursued in the Laboratory. 
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View of the Port of Philadelphia 


Hearty Philadelphia Welcome Awaits 
Opening of 65th Annual Meeting 


The 65th Annual Meeting and I4th 
International Heating and Air Condi- 
tioning Exposition will open in Phil- 
adelphia in a few short weeks; from 
January 26 through 29 with the An- 
nual Meeting at the Bellevue-Strat- 
ford Hotel and the Exposition in Con- 
vention Hall. Advance reservations 
indicate a very large attendance may 
be expected and the Philadelphia 
Chapter is looking forward to extend- 
ing the hospitality of the City of 
Brotherly Love. 

The ASHAE Registration Desk will 
open in the Bellevue-Stratford at 10 
o'clock on Sunday morning, January 
25 and in the afternoon beginning at 
4 o'clock there will be a Welcome 
Pennsylvania Dutch Koffee Klatch. 


Exposition 


The 14th 


and Air Conditioning Exposition, un- 


International Heating 


Heating, Piping & Air Conditioning, 


Dr. Eric A. Walker 
President 
The Pennsylvania State University 


der the auspices of ASHAE, will open 
at noon on Monday, January 26 in 
Convention Hall 
Monday 
from 12 noon until 10 p.m. each day 
The Society exhibit 
Booth No. 1018, will 


and will remain 


open through Thursday 
lox ated in 
demonstrate 


December 1958 


solar heat gain through shaded and 
unshaded windows hased on work a 
complished at the ASHAE Research 
Laboratory. This will be a live pres 
featuring a seale model 
house, lights 
different 
strumentation to 


shaded 


In addition, other Society actiy 


entation 
simulating the sun at 
and in 


light 


hours of the day 
measure the 
hitting and unshaded win 
dows 


ities will be promine ntly displayed 


Sessions 


Pres, | 


Pa.. announced 


RK. Queer, University Park 
that the Program 
and Papers Committee, John Everetts 
Ir., chairman, Philadelphia, has ar 
ranged for 7 technical sessions includ 
ing | topical session and 3 symposi 
ums. It is planned to hold one session 
on Monday, 2 on Tuesday 
2 on Wednesday 
Wednesday 


morning 
morning and 2 on 


afternoon 





PROGRAM — 65TH ANNUAL MEETING 
Philadelphia, Pa. 


Bellevue-Stratford Hotel 


January 26-29, 1959 


(All meetings and events at Bellevue-Stratford unless indicated otherwise) 


Sunday — January 25 


19:00 a.m. 
10:00 a.m. 
3:00 p.m. 


REGISTRATION 

Council Meeting 
Welcome-Pennsylvania 
& Red Room) 

Movies (Crystal Room) 


Dutch Koffee Klatch (Clover 


8:00 p.m. 


Monday — January 26 


REGISTRATION 
First Session 
Call to Order — Pres. E. R. Queer 
Topica. Session ON COMFORT 
Charles S. Leopold, Moderator 
Researches on Heating and Ventilation in Re 
lation to Human Comfort, by Thomas Bedford 
Metabolic Patterns in Stressful Environments, 
by Nello Pace, M.D. 
Environment Reactions in the 80 to 105 F Zone, 
by B. H. Jennings and Baruch Givoni 


Ladies’ Bus Tour of Old Philadelphia 


Buses leave from Sheraton, Warwick 
and Benjamin Franklin 


2:00 noon Exposition (Closes at 10:00 p.m.) 


Bellevue-Strattord 


Weicome Luncuneon (Ballroom) 
Toastmaster: E. K. Wagner, General Chairman 
Invocation: P. H. Yeomans 
Speaker: Hon. Richardson 
Philadelphia 
Ladies’ Bus Tour of Old Philadelphia 
Warwick, Bellevue-Stratford 


2:15 p.m. 


Dilworth, Mayor of 


2:00 p.m 


Buses leave from Sheraton 
and Benjamin Franklin 


Get-Together Party (Grand Ballroom-Sheraton Hotel) 
Buffet Dinner Entertainment 
Howard Lanin Orchestra 


Social Hour 
Dancing 


Tuesday — January 27 


REGISTRATION 
Seconp Session 
Call to Order — Ist Vice Pres. A. J. Hess 
Supply Outlet Locations for Basement Heating, 
by J. R. Wright and D. R. Bahnfleth 
Pulsations in Single-Port Gas-Fired Residential 
Heating Equipment, by C. F. Speich and A. A. 
Putnam 
Low Frequency Combustion Noise in Oil-Burning 
Equipment, by G. J. Sanders and W. E. 
Lawrie 
Omni-Directional Low-Speed Hot-Wire 
eter, by J. F. Kemp (by title only) 


Anemom 


Tuirp SESSION 
Call to Order — 2nd Vice Pres. Walter A. 
Symposium ON Hypronics 

P. N. Vinther, Moderator 
Water Piping Systems, by B. | 


9:30 a.m. 
Grant 


Design of 
Sturdevant 

Noise and Vibration in 
by W. L. Rogers 

Selection of Pumping 
Carlson 

Refrigerant Piping, by J. R. 


Water Piping Systems, 


Equipment, by G. F. 


Chamberlain 


10:00 a.m. Ladies’ Bus Tour of Historical Mansions 


Luncheon (Madison Room, Presidential Apartments) , 


Buses leave from Sheraton, Warwick, Bellevue-Stratford 


and Benjamin Franklin 
12:00 noon Exposition (Closes at 10:00 p.m.) 
12:15 p.m. Life Members’ Luncheon 
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Wednesday — January 28 


REGISTRATION 
FourtH Session 
Call to Order — Treas. J. H. Fox 
Frost Formation and Heat Transfer on a Cylin- 
der Surface in Humid Air Cross Flow, Parts 
I and II, by P. M. Chung and A. B. Algren 
Downward Heat Transfer Through a Joist Space, 
by P. M. Chung and C. E. Lund (by title only) 
Annual Energy Use for Electric Space Heating, 
by R. L. Boyd 
Heating by Hypocaust, by E 


9:00 a.m. 
9:30 a.m. 


Daisley Thatcher 


FirtH Session 
Call to Order — Pres. E. R. Queer 
Symposium oN Heat Pump PerrormaAnct 
G. B. Priester, Moderator 
Performance of Water Source Heat Pump for 
Office Building in Southwest, by F. L. 
McFadden, Jr. 
Performance of Water Source Heat Pump for 
Office Building in Northwest, by J. 
Donald Kroeker 
Performance of Package Air Source 
Pump Units, by W. A. Spofford 
Operation of Large Air Source Central Heat 
Pump Systems, by E. R. Ambrose 
12:00 noon Exposition (Closes at 10:00 p.m.) 


9:30 a.m 


Heat 


John 


Fashion Show by 


Warwick Hotel) 


Ladies’ Luncheon and 
Wanamaker (Ballroom 


12:30 p.m. 


SixtH Session 
Call to Order — Ist Vice Pres. A. J. Hess 

Probe for Thermal Conductivity Measurement of 
Dry and Moist Materials, by W. Woodside 

Heat Gain through Windows Shaded by Metal 
Awnings, by Necati Ozisik and L. F. Schutrum 

A New Method for Calculating Radiant Ex 
changes by Benjamin Gebhart 


2:00 p.m. 


SEVENTH SESSION 

Call to Order - 

SYMPOSIUM ON 
MENT 


2:00 p.m. 

- Pres. E. R. Queer 

Corrosion AND WATER 

W. G. Hole, Moderator 

Water Treatment to Inhibit 
Hogdon 

Corrosion from Insulation, by C. E. Ernst 

Hot Water and Anti-Freeze Systems, by L. D 
Polderman 

Specification Problems in 
by W. L. Andrews 

Taking the Mystery out of Water 
by Mrs. Olivia Burkey 


Social Hour (Clover Room) 


Corrosion, by F 


Water Treatment, 


Treatment, 


6:00 p.m. 


65th ANNUAL Banquet (Ballroom) 

Toastmaster: Albert J. Nesbitt 

Invocation: Rev. Lewis T. Briner, Calvary Presby 
terian Church, Wyncote, Pa. 

Speaker: Eric A. Walker, president, The Pennsy] 
vania State University 

Introduction and Installation of 1959 Officers 

Presentations 

Dancing (Rose Garden, 18th Floor) from 10:00 p.m 

Howard Lanin Orchesta 


7:15 p.m. 


Thursday — January 29 
10:00 a.m. 
10:00 a.m. 


12:00 noon 


Council Meeting 
Auf Wiedersehen Coffee Hour (Clover 
Exposition (Closes at 10:00 p.m.) 


Room) 
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A. J. Nesbitt 
Toastmaster 
Annual Banquet 


Banquet 


The Annual Banquet on Wednes- 
day evening January 28, 1959, high- 
light of the 65th Annual Meeting, will 
be honored by the presence of Dr. 
Eric A. Walker. president of The 
Pennsylvania State University, who 
will deliver the banquet address. 

The subject of Dr. Walker's address 
will be The Morning After for Educa- 
tion. In developing his topic he will 
briefly the 
brought about the great debate over 


review events which 
education during the last two years 
the shortage of engineers, the tidal 
wave of students caused by the in- 
creased birth rate during and after 
World War II, and the launching of 
Sputnik I. The debate has been more 
of an argument than a discussion and 
Dr. Walker feels it is time to gather 
some hard facts about American edu- 
cation, find out what can be done to 
improve our educational offerings. 
and then set about doing these things 
calmly and energetically. In the 
course of his address he will expect 
to offer concrete suggestions; espe 
cially as they apply to the education 
of scientists and engineers. 

Dr. Walker was born in England 
in 1910. He was graduated from the 
Wrightsville. Pa. High School and 
holds 3 degrees from Harvard Univer 
sity; B.S. in electrical engineering. 
M.S. in business administration and 
Sc.D. in engineering. In addition he 
has been awarded honorary degrees 
by Temple and Lehigh Universities 
and Elizabethtown College. 

He taught electrical engineering at 
Tufts College and the University of 


Connecticut. and in 1942 was asso- 


Heating, Piping & Air Conditioning, 


director f the Underwater 


Sound Laboratory at Harvard Uni- 


ciate 


versity. 
After World War II he 


Ordnance Research 


be ame 
director of the 
Laboratory and head of the Electrical 
Engineering Department, The Penn 
sylvania State Univeysity. In 1951 
he was appointed dean of the College 
of Engineering, was named vice presi 
dent for research in 1956 but was 
selected as president to succeed Di 
Milton 
time to become vice president 

He has 
{ nited States 


administrator, scientist and engineer 


Kisenhower before he had 


repeatedly served the 


Government as an 


and currently is vice chairman of the 
President's Committee for Scientists 
and Engineers and is a member of 
the National Research Councils Com 
Warfare, the 


Advisory Commit 


mittee on Undersea 
Army s Scientific 
tee, and the Naval Research Advisory 
Committee. Dr. Walker is a Fellow 
of AIEEE, The Physical 


Society, and the American Acoustical 


{me rican 


Society and a member of JRE, the 
{merican Institute of Physics, ASEt 
Sigma Xi. and Tau Beta Pi 

Dr. Walker will be introduced by 
A. J. Nesbitt. Philadelphia 
ollicer of ASHAI and 


forme! 


Chapter 


prominent native Philadelphian who 


this vear received the third Annual 
Volunteer Award for out 


standing service to the community 


Citizen 


by his participation in numerous 
Philadelphia health and welfare sery 
ices. He is a_ registered engineer 
in the states of Pennsylvania. New 
Jersey and New York and a member 
of the National Society of Profes 
sional Engineers. He is an authority 
on heating and ventilating. parti 
ularly of public school buildings. and 
has contributed numerous technical 
articles on this subject 

J. J. Hucker, banquet chairman of 
the Philadelphia Chapter Committee 
on Arrangements, advises that the 
Annual Banquet will begin at 7:15 
p.m. in the ballroom of the Bellevue 
Stratford. It will be preceded by a 
social hour in the Clover and Red 
Annual 


Banquet there will be dancing in the 


Rose Garden on the 18th floor begin 


room at 6 p.m. Following the 


ning at approximately 10 o'clock 


December 1958 


Hon. Richardson Dilworth 
Mayor, 
City Of Philadelphia 


Welcome Luncheon 

The Honorable Richardson Dil 
Mavor of Philadelphia will 
address the Welcome 
12:15 on Monday. EF. kK 


general chairman of the 


worth 
Luncheon at 

Wagner 
Committes 
on Arrangements, will be the toast 


master, and the invocation will be 


delivered by P. H 
president of the Philadelphia Chapter 


Yeomans. past 


Mavor Dilworth. is a descendant of 
a long line of prominent Pennsylvani 
ans. His paternal great, great-grand 
father settled in Lancaster County in 
1750 and his maternal great, great 
vreat-grandfather settled in Philadel 
phia in 1690. He is a Marine Corp 
veteran of both World Wars I and II 
Awarded the purple heart in World 
War | and discharged after World 
War II with the rank of Major, he 
currently holds the 


lieutenant colonel in the U.S. Marine 


reserve rank of 


Corps. He was graduated from Yak 
Law School, cum laude in 1926, has 
practiced law in Philadelphia from 
that time until he was elected Mayor 
As Mayor he has concentrated his ef 
forts on health. welfare and recreation 
urban renewal 


programs as well ils 


and traflie and transportation 


Special Events and Tours 


In addition to the outstanding tech 
nical sessions and the aforementioned 
Annual Welcome 
Luncheon it is also planned lo have a 
Monday Night Get-Togethers 
sightseeing tours for the ladies. and 
a ladies’ luncheon and fashion show 

Phe Get-Together Party on Monday 


evening will be held in the erand ball 


Banquet and 


Party 


room of the Sheraton Hotel he einnine 
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at 7:30 and consisting of a social 


hour, buffet dinner and dancing. 
There will be 2 sightseeing tours 
of Old Philadelphia on Monday; one 
at 9:30 a.m. and the other at 2 p.m. 
On Tuesday morning a tour of histori- 
cal mansions is scheduled for the 
ladies with a Luncheon in the Madi 


son Room of the Presidential Apart- 


+ - 


ments. Wednesday at 12:30 p.m. in 
the ballroom of the Warwick Hotel 
there will be a ladies’ Luncheon and 
a Fashion Show presented by John 
Wanamaker. 

If reservations have not already 
been sent in for Special Events, please 
do so immediately. Due to the large 
attendance anticipated for both the 
Annual Meeting and Exposition it is 
also imperative that hotel reservations 
be made promptly to insure securing 


the accommodations desired. 


FOUR MEMBERS ELECTED AS FELLOWS 


The By-Laws permit the Council to confer the membership grade 
of Fellow on members who have attained unusual distinction. 
At its meeting on October 18, the Council selected four mem- 
bers to become Fellows. Their biographies are presented here. 


Merrill F. Blankin, Society president 
in 1943, is president of the Blankin Equip 
ment Corp., Philadelphia. 

A product of local schools, Mr. Blankin 


attended Drexel Institute of Technology 


M, F. Blankin 
Philadelphia, Pa. 


After completing his education, he worked 
for a year as transitman and draftsman 
with the City of Philadelphia Surveying 
Corps. In 1917, he joined the Haynes 
Selling Co., Ine 


bec ame sales engineer, secretary, 


, as draftsman, and succes 
sively 
vice president, and was elected president 
in 1831. The firm later became the Haynes 
Blankin Co., and then the Blankin Equip 
ment Corp. 

Besides serving as Society treasurer, vice 
president, Mr. Blankin 


served on numerous Council and General 


president and 


Committees including Finance, Admission 
and Advancement, Rewrite Membership 
Application Blank, Review, Exposition Ad 
visory, Membership, and chairman, F. Paul 
Anderson Award. He was toastmaster at 
the Semi-Annual Meetings in Buck Hill 
Falls, 1934 and 1936; general chairman of 
the Committee on Arrangements, 48th An 
nual Meeting, January 1942; honorary 
chairman and toastmaster, 61st Annual 
Meeting, January 1955. Mr. Blankin holds 
the distinction of having attended every 
Annual Meeting of the Society since 1925. 
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He served as chairman of the Membership 
Committee in 1944; chairman of the first 
Public Relations Committee, 1948; member 
of the first Honors and Awards Committee; 
and is a member of the current Building 
Committee. 

Mr. Blankin Philadelphia 


Chapter as treasurer, vice president, and 


served the 


president; he was a member of its board 
of governors and chairman of numerous 
chapter committees 

He is a registered professional engineer 
in the state of Pennsylvania; holds mem- 
bership in the Engineers’ Club, Union 
League and Kiwanis Club of Philadelphia; 
member of the board of 
Roxborough Memorial Hospital and Rox- 
horough YMCA; president of Manufac- 
turers’ Golf and Country Club; vice presi- 
dent of Philadelphia Chapter PSPE; 
former president of Producer's Council 
Club of Philadelphia and Executives As 
sociation, Philadelphia; general chairman 
of the 1955 Professional Engineers Na 
tional Convention held in Philadelphia. 


managers of 


Burgess H. Jennings, director of re 
ASHAE since 1957, conducts 
operations of the Society research program 
both at the ASHAE Research Laboratory, 


search fot 


B. H. Jennings 
Cleveland, Ohio 


Cleveland, Ohio, and at cooperating insti 
tutions. 

Born in Baltimore, Md., Professor Jen 
nings attended Johns Hopkins University 
where he was granted his B. E. in 1925, 
and Lehigh University, receiving his M. S. 
in mechanical engineering and:M. A. in 
mathematics. He entered the teaching pro- 
fession in 1926 on the staff of Lehigh Uni- 
versity. While at Lehigh, he attained the 
rank of associate professor and served as 
director of the Mechanical Engineering 
Laboratories. In 1940, he was appointed 
professor of mechanical engineering at 
Northwestern University, Evanston,  IIl., 
and served as chairman of that department 
from 1942 to 1957. 

From early in his professional career, 
Professor Jennings has been an active con 
sultant, handling many major clients. 

The third facet of his career — that of 
research has actively engaged his at 
tention for years. Professor Jennings has 
pursued interests in the fields of thermo 
dynamics, psychrometry, human engineer 
ing, fluid flow, gas turbines and compres 
sors, ventilating and air conditioning, and 
atomic energy. As a result of his research 
interests and activities, he is the author 
of some 40 research papers and articles; 
eight engineering textbooks; prepared the 
refrigeration section for the Kent Hand 
book; edited the ASRE Data Book in 1949 
and 1951; founded and edited the maga 
zine Lubrication Engineering, 1944 to 1950 

With ASHAE, Professor Jennings served 
on the Guide Publication Committee as 
1953 chairman, as a member of various 
lechnical Advisory Committees, Research 
Executive, Research Long-Range Planning, 
and as chairman, Committee on Research 
He is past president and fellow, ASRE; 
fellow-member, ASME; member of Tau 
Beta Pi, Pi Tau Sigma, Sigma Xi; awarded 
the Richards Memorial Award of Pi Tau 
Sigma in 1950 as the. most outstanding 
Mechanical Engineer within 25 years after 
graduation; listed in Who’s Who in Amer 
ica, Who’s Who in Engineering, Who's 
Who in the Midwest and American Men of 


Science 


Richard C€. Jordan, head of the de 
partment of mechanical engineering at the 
University of Minnesota, former vice presi 
dent and president of the Minnesota Chap 
ter, is a nominee for a second term on the 
Committee on Research. 

Professor Jordan has spent his educa 
tional and professional career largely in 
connection with the University of Minne 
sota. He was awarded a Ph. D. from the 
University in 1940, having previously re 
ceived a B. S. in aero engineering and 
an M. S. in mechanical engineering. Before 
becoming associated with the University 
Engineering Experiment Station in 1937, 
he spent a few years in charge of the 
Air Conditioning Division of Central Sup 
ply Co., Minneapolis branch of American 
Radiator and Standard Sanitary Corp., and 
a year as instructor in petroleum engineer 
ing at the University of Tulsa in Okla 
homa. 

4 member of many of the Society's 
fechnical Advisory Committees, Professor 
1SRE; 


Jordan is also a fellow of former 
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ASRE; 
ciety’s Outstanding Publications Award in 
1953; contributor to numerous technical 
publications; member of several other en- 
gineering societies and fraternities; former 
consultant on the Advisory Panel for En- 
gineering Sciences, National Science Foun- 
dation; member of National Research Coun- 
cil; served as Council delegate at the 9th 


president, recipient of that So 


R. C. Jordan 
Minneapolis, Minn. 


International Refrigeration Congress held 
in Paris in 1955; honorary vice president 
of Engineers Council for Professional De 
velopment at the same Congress; delegate 
to the 


IIR in Paris, 1954, and the Commission 


Executive Committee meetings of 
meetings in Moscow and Prague, 1958; 
is currently chairman 4 the U. S. Na- 
. delegate to the 
International Institute of i frigeration 


tional Committee and U. 


Benjamin H. Spurlock, Jr., professor 
of mechanical engineering at the Univer 
Boulder, Colo was 


sity of Colorado, 


director of the University’s graduate 
studies, department of mechanical engi 
neering, from 1946 to 1951. 

Professor Spurlock was born in Lithonia 
Ga. Prior to graduating from the Georgia 
Institute of Technology in 1938 with a B.S 
degree in engineering, he was employed as 
in accountant for Southern Railway, At 
lanta, Ga., as a sales engineer for the 


Union Oil Co. of California and as a 


design engineer for Eagan Cotton Mills, At 


lanta. In 1939 he received an M.S. degree 


from Massachusetts Institute of Tech 
nology, continuing his studies at the Uni 
versity of California the following year. In 
1940 he accepted a position as instructor 
of engineering at the University of Colo 
rado. Two years later, he was appointed 
an assistant professor. He lectured at Yale 
University, New Haven, Conn., returning 
to the University of Colorado in 1946. He 
was made an associate professor of m«e 
chanical engineering in 1947 

As a 
Spurlock became associated with Pratt and 
Whitney Aircraft and Air Material Com 


mand. Besides his duties at the University 


consulting engineer, Professor 


of Colorado, he served as consultant to the 
city of Denver. He was chairman of the 
steam heating division of the Denver Board 
of Examiners, a position he held since its 
beginning in 1952. 

Professor Spurlock was the recipient of 
a Fulbright grant in 1955, and was invited 
to lecture and serve as a consultant to the 
College of Engineering in Baghdad, Iraq 
More recently, he spent the past summer 
in attendance at the 
mission’s Nuclear 
Berkeley, Calif. 

Active in both 
affairs, he has served on several Technical 
Advisory Committees; the 


Atomic Energy Com 
Engineering Institute 


Society and chapte ! 


Committee to 


+ + 
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Codify Council Policies, the Finance and 
Chapter Relations Committees; he was 
president of the Rocky Mountain Chapter 


in 1951; and honorary chairman of the 1953 


8B. H. Spurlock, Jr. 
Boulder, Colo. 


Semi-Annual Meeting held in Denver 
past member of ASRE board of director 
he has been a member of the editorial 
board of {SEE’s Heat Power News 
author or co-author of technical papers in 


the Journnat and TRANSACTIONS 


+ + 


OLDEST PAST PRESIDENT IS ENERGETIC AT 92 


Past Pres. C. V. (Charlie) Haynes, now living near Framingham, Mass 
leads as full a life as ever. He walks several miles daily, plays 
golf, keeps up with many Society activities. What is more he fully 
intends to be present at the coming Annual Meeting in Philadelphia 


When a man can walk several miles a 
day, play golf, drive a car and look fo: 
ward to each day with abundant enthusi 
asm and energy all at the age of 92 he 
can be rated a remarkable person 
Just such an individual is C. \ 


and oldest liv ing 


Haynes 
Society president in 1934 
past president, who was visited a few 
weeks in advance of his 92nd birthday at 


Massachusetts by R | 


Framingham 


(Below) Past President Haynes and R. T. Kern, Fitchburg, Mass., talk 


things over on a recent visit. 


(Right) Long an enthusiastic (and 


skilled) golfer, Mr. Haynes still gets in his golf game and maintains 
his perfected grip 
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Kern member of IYo2-d0 ool 
Fitchburg, Massachusetts and ASHAI 
Public Relations Director, W. M. Vidulich 

The visitors were greeted by 


Mr. Haynes and during the course of a 


Council 


warmly 


| irited conversation he showed keen in 
terest in the many current activities of the 
Society 

Recalling that d erved on the 
(‘ommittee whicl ma irated public ition 
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of the first edition of the Hearince VEN 
PILATING Ain-CONDITIONING GulIpE in 
1922, he expressed pleasure with the suc 
cess of this Society endeavor during the 
ast 36 years and commented that the new 
larger size of the 1959 Guipe was a very 
progressive idea 

The conversation then switched to the 
lortheoming 65th Annual Meeting and 
14th International Heating and Air Condi 
tioning Exposition in Philadelphia. Janu 
ary 26-29, 1959. With a big smile and 
emphatic shake of his head, Mr. Haynes 
declared that he is going to attend the 
65th Annual Meeting and that he is look 
ing forward to seeing many of his old 
friends 

When he was complimented on his agil 
ity and vitality Mr. Haynes shrugged it off 
by simply saying that as long as one is 
interested in doing something age makes 
little difference. It was quite evident that 
he takes an interest in many things and 
does not remain idle for very long. He 
enjoys a long daily walk of several miles 
still likes to go out on the golf course and 
reads all literature and correspondence 
sent to him concerning the Society. Only 
recently he wrote a congratulatory letter 
to one of the newly chartered Chapters of 
the Society wishing its members success 
in their venture 

Mr. Haynes was born in Middleburg 
New York on December 12, 1866 where 
he worked with his father from the time 
he was 10 years old while he progressed 
through public, high school and business 
college. He taught school for 
before starting on a business career by 


working as a bookkeeper and_ traveling 


2 years 


salesman for a supply house for more than 
» years. He then spent a number of years 
with Wm. H. Page Boiler Company and 
the American Radiator Company before 
returning to the supply business in Phila 
delphia under the firm name of Haynes 
Thompson Company ; later forming 
Haynes Selling Company; a heating spe 
cialty firm. The Haynes Selling Company 
remained active in manufacturing and 
sales from 1913 to 1922 at which time it 
was purchased by the Hoffman Specialty 
Company and Mr. Haynes became first 
vice president and general sales manages 
for the Hoffman Specialty Company. Over 
a period of many years with Hoffman he 
traveled from coast to coast contacting 
wholesalers, their sales personnel and thei 
customers 

An enthusiastic golfer, Mr. Haynes en 
joyed nothing better than a pleasant day 
on the golf course; especially with such 
friends as former Society officers D. S 
Boyden, W. H. Carrier, W. H. Driscoll 
and Perry West 

Iwo other hobbies the oldest living past 
president of the Society enjoyed were 
farming and flying. By the time he was 
elected Society President in 1934 he had 
already traveled most of the United States 
by air. During those years he also oper 
ated a 125 acre dairy farm at Middleburg 
in his native Scoharie County, N. Y. 
Mr. Haynes became a member of the 
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Society in 1917, served as president of the search in 1931 and a member of this 
Philadelphia Chapter in 1917 and also Committee from 1924 through 1926. A 
was a member of the New York and member of the Society for 41 years, Mr. 
Washington, D. C. Chapters. He was Haynes was elected a Life Member by the 
elected president of the Society in 1934 Council in 1938. He will look forward to 
having served as first vice president in hearing frém many old friends at his cur 
1933, second vice president in 1932 and as rent address: Mr. C. V. Haynes, c/o Mrs. 
Council member for 8 years. Mr. Haynes R. V. Meaney, Western Avenue, Sherbern, 


was chairman of the Committee on Re Massachusetts. 
’ 


+ + + + 


INTERNATIONAL INSTITUTE OF REFRIGERATION 
MEETING 


\ meeting of Commission 6, Interna ciety representative on the U.S. National 
tional Institute of Refrigeration was held Committee of JIR is Vice Pres. A. J. Hess, 
at the Technische Hochschule in Karlsruhe, los Angeles, Calif., who was not able to 


October 20-22, 1958, with the Application be present at the meeting. In addition to 


of Refrigeration in Chemical Processes the technical sessions of the conference a 
Particularly in the Low-Temperature business meeting of Commission 6 was 
Range. Eight outstanding papers were also held 

presented covering a variety of subjects A feature was a reception given by the 
in this field, and over 50 engineers were Mayor of Karlsruhe to honor those in at 
in attendance from continental Europe tendance at the conference. The accom 
The U.S. National Committee of the J/R panying picture shows a group at the re 
was represented by B. H. Jennings, ception (1. to r): Prof. Dr. K. Nesselmann 
ASHAE Director of Research, who is a of the Technische Hochschule, Karlsruhe 


ive president of Commission 6. The So vier president of Commission 6 who at 
+ + 7 7 


SOCIETY LUNCHEON AT HEATING & A-C 
CONGRESS IN BRUSSELS 


The Congress (see p. 142, October JOURNAL) held in Brussels, September 22-26th, 

was a great success with a total attendance reaching approximately 500 people. 

Engineers and scientists were present from most of the European countries and also 

from North America. A feature of interest to all Society members was a luncheon 
for the 21 ASHAE members in attendance. 
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ranged the meeting; R. Thevenot, director, 
International Institute of Refrigeration. 
Plank, 
Kaeltetechnische Institut of the Technische 


Paris; Prof. Dr. Rudolf 


-~ + 


Hochschule, Karlsruhe, vice president of 
the Executive Committee of J/R; B. H 
Jennings, Cleveland; and the Oberburge: 
meister of Karlsruhe, R. G. Klotz 


+ + 


ACTIVITIES OF SOCIETY CHAPTERS 


Some of the Chapters heard excellent technical talks during local Chapter meetings. 
The talks covered a variety of problems facing the engineering field today. Members of 
several Chapters also enjoyed talks on non-technical subjects, some of which dealt with 
the pros and cons of the merger. The 73rd Chapter was chartered at San Diego, Calif. in 
October. The first fall meeting of the Regions Central Committee was held in Fort Worth. 


NEW CHAPTER CHARTERED 
AT SAN DIEGO, CALIFORNIA 


The Charter Meeting of the 73rd 
Chapter of the Society was held Oc- 
tober 15, at the Mission Valley Inn, 
San Diego, Calif., with about fifty 
present. Pres. E. R. Queer, University 
Park, Pa., 
the newly elected Chapter president, 
H. A. Smith. 

W. O. Stewart, Los Angeles, Calif.. 


regional director of Region 4, opened 


presented the charter to 


the meeting and introduced guests in- 
cluding President Queer, Ist Vice 
Pres. A. J. Hess, Los Angeles, Calif.. 
Assistant Secretary Fred Hofmann. 
New York. N. Y., and a contingent of 
10 members of Southern California 
Chapter, headed by Bill Biggar, im- 
mediate past president of the Chap- 


ter. who chartered a bus to attend. 


Chairman Stewart introduced Ist 
Vice President Hess who welcomed 
the members and guests. 

The Role of the 
ASHAE Operations was the topic of 


( hapter in 


an address by President Queer who 
also discussed the merger plan 
briefly. Neil W. Lamb. long-rang: 
planning administrator, Convair Di 
vision, General Dynamics Corp., San 
Diego, Calif., gave an illustrated talk 
on Planning for the Fourth Dimen 
sion which was a discussion of planes 
of the future. Included at the head 
table was M. S., 


given much of the credit for assist 


Jac kson. who was 


ance In organizing the new hapter 
At a brief business session the 


members approved the Chapter by 


AT FORT WORTH REGIONAL MEETING 


ee 
ee ee 
_ 
“> 
wee 


Discussing chapter problems and Society affairs at the Chapters Regional Meeting 
of Region 6, at the Hilton Hotel, Fort Worth, Tex., October 20, are: (/. to r.) 
P. N. Vinther, regional director, Region 6; T. B. Romine, Jr., president, Fort Worth 
Chapter (host chapter); and Society President, E. R. Queer, University Park, Pa. 
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laws and voted the following slate of 
officers: President H. A. Smith; 
Vice President K. N. Flocke; Sec 
retary G. W. Dunn; Treasure 
R. L. Huntington. Board of Gover 
nors: H. J. 
R. C. Snow, W. H. Hermes, II 

Ist Vice President Hess presented 
the gavel, gift of the Southern Al 


Swanson Roy ( onrad 


herta ( hapter 


Smith 


lo ¢ hapter President 
Assistant Secretary Hofmann 
presented the record books to Ch ipte I 


Secretary Dunn 


Region 6 Holds Special 
Fall Meeting 


The fall Chapter Regional Committee 
Meeting of Region } was held Octobe 
1), at the Hilton Hotel, Fort Wort! lex 
with 9 of the 12 ¢ hapte Ss in the evior 
represented Fort Worth ¢ hapte was host 


to the meeting About 30 person attended 


The sessions were opened by T. B. Romine 
! 


} president of Fort Worth Chapter, whe 
turned the meeting over to Council Men 
her P. N. Vinthe ! 
Region 6. J. I 
ot the morning 
is secretary tor 
While there 
the meetin 
oted to a 
the Octobe in ¢ 
by Director Vinthe 
the Society to Chapte 
of the ASHAE-ASRE Me 
A noon luncheon featu 
tertainment by |. B. Hale 
curity fo Fort Worth Co 
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Technical Talks 


R. S. Harwood, chief engineer, Tuttle 
& Bailey Pacific, Inc., City of Industry, 
Calif., presented an extremely interesting 
and timely talk before members and guests 
of ARIZONA Chapter. Mr. Harwood’s talk 
on the balancing of high-velocity systems, 
outlined a system to be followed for best 
results, A lengthy question and answer 
period followed. @© @ @ A _ quick 
method of designing high pressure duct 
systems was explained by Elliot Godes, 
engineer, Anemostat Corporation of Amer- 
ica, Hartford, Conn., to members and 
guests of AUSTIN Chapter. Mr. Godes 
pointed out that high pressure duct systems 
are relatively new, but the systems are a! 
ready accepted and proven. Flexibility, 
easy balance, space saving and other ad- 
vantages are offered with high-velocity air 
distribution systems, he declared. Mr. 
Godes offered a design method which, he 
said, is simple, complete and flexible. ¢ 
@ @ Members of BATON ROUGE 
Chapter also heard Mr. Godes speak on 
HighVelocity Duct Design, @ @ @ 
J. B. Custer, The Trane Co., La Crosse, Wis., 
spoke on the subject Plate Fin Heat Ex- 
changers for Air Borne Electronic Cooling 
{pplications, before: members and guests of 
CENTRAL NEW YORK Chapter. The il- 
lustrated talk proved to be interesting and 
informative. @ @ @ High-Tempera- 
ture Hot Water Heating Systems was the 
topic of a talk presented to members and 
guests of JOHNSTOWN Chapter. The 
speaker, G. F. Carlson, engineer, Bell & 
Gossett Co., Morton Grove, Ill, pointed 
out that today, hot water heating systems 
designed for temperatures up to 250 F are 
considered low temperature, 250 to 300 F, 
intermediate temperature and 300 to 400 
F, high temperature. He stated that the 
high-temperature systems are used in place 
of large steam systems where under certain 
conditions savings can be made because 
less equipment is needed. Mr. Carlson then 
discussed the basic principles of high 
temperature systems and their application. 
@ @ @ Members and guests of KAN 
SAS CITY Chapter heard T. J. Englehardt, 
Ir., Owens-Corning Fiberglas Corp., sum 
marize the history of the development of 
glass fiber ducts for use in residential and 
small commercial applications. A sound 
movie illustrated how the material can be 
used in forming ducts in a typical appli 
cation. The movie was followed by a lively 
question and answer period. @ @ @ 
. P. Foglio, area sales manager, Ele« 
tronics Corporation of America, Combus 
tion Control Division, New York, N. Y.., 
lectured on the subject Safe Burning Fuels 
before members of LONG ISLAND Chap- 
ter. He discussed the importance of auto- 
matic control to avert explosions in fuel 
burning equipment. The talk was interest- 
ing as well as instructive. @ ©@ @ 
An informative talk was given before mem 
hers of MEMPHIS Chapter by J. W. May, 
regional director of Region 5. Mr. May 
spoke on The Selection and Application of 
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Air Filters and brought out that the pri 
mary points to consider are initial cost, 
efficiency requirements and maintenance 
costs. @ @ @ G, F. Carlson, engi 
neer, Bell & Gossett Co., Morton Grove, 
Ill., gave a very informative talk on proper 
pump and tank location and pump selec- 
tion for water distribution systems. Mem- 
bers of MINNESOTA Chapter enjoyed Mr. 
Carlson’s talk and showed their interest 
by posing many pertinent questions. © 
@ @ Members of NEW MEXICO 
Chapter heard an instructive talk on fans 
and their selection for different applica- 
tions. J. H. McCabe, district manager, 
American Blower Corp., Denver, Colo., was 
the speaker for the evening. @ @ @ 
F. M. Johnson, sales manager, Kathabar 
Division, Surface Combustion Co., Toledo, 
Ohio, talked on the subject of Kathabar 
air conditioning and sterilization, before 
members of NORTH JERSEY Chapter. An 
interesting question and answer period 
followed. @ @ @ A talk on High- 
Temperature Hot Water Systems was pre- 
sented by Victor Cole, branch sales man- 
ager, Carrier Corporation, Oklahoma City, 
Okla., before members and guests of 
NORTHEASTERN OKLAHOMA Chapter. 
Mr. Cole defined the term high-tempera- 
ture hot water system and explained the 
advantages of such a system, where it can 
be used and the present day applications. 
He also noted several economies of such a 
system and named a few jobs in Tulsa and 
the near vicinity which found it beneficial. 
A discussion period followed the formal 
presentation. @ @ @ Henry Wright, 
technical consultant, American Air Filter 
Co., Ine., New York, N.Y., spoke before 
members of NORTHERN PIEDMON1 
Chapter on the subject of Heating and 
Cooling Research in Occupied School 
Buildings. Mr. Wright used several slides 
to illustrate his talk and particularly the 
various instruments and methods used 

conducting his research in school buildings 
throughout the country. Following Mr. 
Wright’s interesting talk there was an 
enthusiastic discussion of several points 
brought out in his presentation. At an 
earlier meeting a discussion of the Burgess 
Manning Radiant Ceiling System for heat- 
ing and cooling was led by Joseph 
Engberg, assistant sales manager, Archi- 
tectural Products Division, Burgess 
Manning Co., Chicago, Ill. Mr. Engberg’s 
talk entitled Radiant Heating, Cooling and 
Controlled Human Comfort brought an 
enthusiastic response from NORTHERN 
PIEDMONT Chapter 
@ <A very excellent address on the sub- 
ject of Three Imperatives for Tomorrou 
was given by L. P. Shannon, manager 
Extension Division, E. I. duPont de- 
Nemours & Co., Wilmington, Del. Fol- 
lowing Mr. Shannon’s talk members of 
PHILADELPHIA Chapter demonstrated 
an active interest in a discussion on the 
merger of ASHAE and ASRE. The de- 
bate was led by John Everetts, Jr., Council 
member and former regional ditector of 
Region 1. @ @ @ Richard Chap- 
man, Carrier Corporation, Detroit, Mich., 
presented an interesting talk on Heating 
and Air Conditioning of Modern Super 
markets before members and guests of 
PITTSBURGH Chapter. A lengthy ques 
period followed Mr. 


members. @ @ 


tion and answer 


Chapman’s talk. @ @ © Members 
of SAVANNAH Chapter participated in an 
interesting discussion on thermal insula- 
tion which was led by S. L. North, chair- 
man of the board of North Brothers, Inc., 
Atlanta, Ga. @ @ @ SOUTH CAR- 
OLINA Chapter members and guests heard 
an enlightening talk on selection and ap 
plication of pumps for air conditioning 
given by Lee Timmerman, Buffalo Forge 
x oe ss a. eS eS eR 
instructive talk on High-Velocity Duct 
Design was given by Elliot Godes, engi 
neer, Anemostat Corporation of America 
Hartford, Conn. The presentation was well 
received by members of SOUTH TEXAS 
Chapter. @ @ @ R.A. Beatty, chief 
metallurgist, Reading Tube Corp., Reading, 
Pa., led an informal discussion on the Rela 
tionship of Copper Tubing to Heating and 
dir Conditioning. Mr. Beatty’s talk in 
cluded comments on the production of cop 
per tubing in the mill for the purity re 
quired and why copper has the property 
of resistance to corrosion. Slides were 
shown of equipment and production pra 
tices in a copper mill. There was consider 
able discussion with many questions and 
comments coming from a very enthusiastic 
WEST TEXAS Chapter audience. @ © 
@ Members and guests of WISCONSIN 
Chapter enjoyed a talk given by Robert 
Jorgensen, assistant chief engineer, Buffalo 
Forge Co., Buffalo, N. Y. Mr. Jorgensen’s 
topic was Fan Design and Application. The 
subject preved to be interesting and in 
structive. 


Non-Technical Talks 


P. J. Marschall, director of Region 2 
spoke before members of CINCINNATI 
Chapter and clarified many of their prob 
lems pertaining to the merger of ASHAF 
and ASRE. @ @® @® INDIANA 
Chapter members and guests heard an 
interesting, illustrated talk by Z. A. Marsh, 
director of school activities, Minneapolis- 
Honeywell Regulator Co., Minneapolis, 
Minn., on The Engineer’s Responsibility in 
School Planning. Mr. Marsh’s basic obje¢ 
tive is to obtain better schools through air 
conditioning. Mr. Marsh explained how air 
conditioning could provide a major im- 
provement frequently at less cost than for 
non-air conditioned constructions. An ex- 
tended question and answer period indi- 
cated the interest with which his talk was 
received by members and _ their 
several of whom represented school inter- 
ests. @ @ @ Jack Morris, associate, 
Lyle, Marque & Assoc., Cons. Engrs., 
Spokane, Wash. presented a film from the 
Pacific Telephone and Telegraph Co., on 
the Dew Line Story. The film was very 
interesting and informative and was en 
joyed by all in attendance at the INLAND 
EMPIRE Chapter meeting. @ @ @ 
MICHIGAN Chapter members heard F. I 
Tarleton, manager, Refrigeration, Hotpoint 
Corp., Chicago, Ill. and J. Livermore, 
assistant director, Design Engineering De- 
partment, Detroit Edison Co., Detroit, 
Mich. enlighten them on the organizational 
details of the proposed merger. They also 
pointed out both the pros and cons which 
have been raised concerning the merger. 

e@ @ @ The Economic Advantages of 


guests, 
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Year-Round Air Conditioning was the 
subject of a talk given by S. A. Gray, 
regional sales manager, Minneapolis-Honey- 
well Regulator Co., Dallas, Tex. Mr. Gray’s 
illustrated talk dealt with cost savings 
brought about by increase in human effi- 
ciency and decrease in cleaning and deco- 
rating. He showed, by use of average own- 
ing cost figures, that only a very slight 
increase in worker efficiency is necessary 
to economically justify year-round air con- 
ditioning in most applications. Schools 
were pointed out as a particularly promis- 
ing field. @© @ @ Members of ON- 
TARIO Chapter heard A. J. Hess, Ist vice 
president of ASHAE speak on the subject 
The Environmental Laboratories for Grou 
ing Plants. Mr. Hess’ talk dealt with the 
experimental work being done all over the 
world to improve and increase plant 
growth by means of air conditioning and 
other devices in view of meeting the ever 
increasing demand for more food. The talk 
was illustrated by slides and held the atten 
tion of all present. @ @ @ Ray 
Gillespie, secretary-treasurer of the Colo 
rado Bid Delivery Service of Denver, Colo., 
explained the features, aims and purposes 
of this service before members and guests 
of ROCKY MOUNTAIN Chapter. It prom- 
ises to be a fine help to the contracting 
business, he said, by striving to raise stand 
ards of the bidding process up to its 
intended ethical level and eliminating such 
malpractices as peddling and chiseling 
One recommendation was that to better 
utilize lump bids, engineers arrange all 
sheet metal specs in one section and not 
have it spread into a number of different 
spec sections. @ @ @ Members of 
SACRAMENTO VALLEY Chapter enjoyed 
a talk by W. J. Artman, Market Sales 
Division, Minneapolis-Honeywell Regulato: 
Co., Minneapolis, Minn., on the Economix 
Advantages of Clean Air. The talk was 
well received by Chapter members 


+ + + 


HEAT PUMP PROSPECTS 


A recent issue of the bi-monthly pub 
lication Business in Brief put out by Chase 
Manhattan Bank in New York devotes two 
pages to the prospects in connection with 
electric power. 

In addition to pointing out that only a 
very small percentage of homes are now 
equipped with air conditioners, consider- 
able attention is directed toward the heat 
pump and the following is a portion of a 
position and 


statement concerning its 


prospec ts 

At the start of 195 23,500 heat pumy had 
been installed. This is more than 10 times as 
many aS were operating in 1955 and almost 
double the number in use last year. So far the 
majority of these are in the South. But as 
technological improvements increase their effi 
ciency their use is becoming more widespread 
How much does a heat pump cost? At present 


the price runs about 15 to 20 percent more thar 
conventional heating and air conditioning equi; 


ment from $2,500 to $3,000 for a house 


the $15,000-20,000 price range. Operating costs 


depend on the climate and the exact rates 
charged for electricity. If the heat pump should 
gain general acceptance, the potential increase 


sales of electricity would be substantial. It is es 
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timated that installation of a heat pump in the 
average home would cause consumption of elec 
tricity to shoot up from 3,000 kwh to about 
0,000 kwh 


BAAN AT VDi MEETING 


The Annual Meeting of the Heating and 
Ventilating Section of the Society of Ger- 
man Engineers held October 16-17 in 
Stuttgart, Germany was attended by 
George B. Baan, member of the ASHAE 
International Relations Committee, ap- 
pointed as official representative to this 
meeting by Pres. E. R. Queer. 

Upon his return to the United States, 
Mr. Baan reported that the Meeting was 
well attended by over 850 heating and ai: 


conditioning engineers from all over 


G. A. Baan (left), Society representa- 
tive, and G. LaBohm, chairman, Heating 
and Ventilating Section, at the meeting 
of VDI in Stuttgart 


Europe including countries behind — the 
Iron Curtain. As the official representative 
of the Society he was given an opportu 
nity to address the meeting and, speaking 
in German, he expressed the interest of 
ASHAE in 


European colleagues and wished them a 


the deliberations of thei: 


most successful meeting. The various mem 
bers of the VDI, who were in the United 
States in June by invitation of the So 
ciety, were in attendance at this meeting 
and they spoke highly of the considera 
tions and cooperation extended to them 
by ASHAE while they were in the United 
States 

As a result of their observations and 
discussions in this country, reports were 
presented at their Annual Meeting in 
dicating that they are hopeful that heat 
ing installation codes and regulations in 
Germany may be patterned after those 
now in common use in the United States 


CONFERENCE ON AIR 
POLLUTION 


Meeting on November 18, 19, and 20 
in Washington the National Conference on 
Air Pollution was open to all. Called by 
the Surgeon General, U. S. Public Health 
Service, the Conference made use of panel 
and forum sessions and discussion groups 
to accomplish its purpose of bringing to 
gether persons and groups interested in the 
whole subject. W.C.L. Hemeon, Pittsburgh, 
Pa., served as vice chairman of the discus 
sion group assigned to the topic of Control 
Methods and Procedures, while both Dr 
Leonard Greenburg, New York, N. Y. and 


Benjamin Linsky, San Francisco, Calif 


, December 1958 


> JOURNAL 
US) SECTION 


served on the panel of the discussion group 
covering the subject of Administrative 
Aspects. As representatives of the Society, 
Pres. E. R. Queer, University Park, Pa., 
Jordan, Minneapolis, 
Jennings, Cleveland 


appointed R. C 
Minn., and B. H. 
Ohio 


BRI NOISE CONTROL 
CONFERENCE 


Building Research Institute, Washing 
ton, D. C., has announced that it will 
hold a Noise Control Conference in New 
York on January 14-15 at the New Yorker 
Hotel. 

Included 
dealt with are noise problems which arise 
because of the use of high-velocity air 


among the subjects to be 


conditioning and ventilation systems, to 
gether with the use of air duct terminal 
devices 

The conference is open to the general 
public and is intended primarily for build 
ers and architects 

It is intended also that the material 
presented will be aimed at making the 
subject of noise control more understand 
able. It is expected that a feature of the 
program will be a review of experiences 
to date with noise problems in_ typical 


situations 


ADVISORY COMMITTEE 
FOR EXPOSITION 


Announcement has been made of the 
advisory committee for the 14th Interna 
tional Heating & Air-Conditioning Exposi 
tion, to be held under the auspices of the 
Society at Convention Hall, Philadelphia 
January 26-29. E. R 
Park, Pa., president of the Society, is chair 


Queer, University 


man 

Officers and members of the Society 
named to the committee are the following 
Arthur J. Hess, Los Angeles, Calif, Ist vice 
president; Walter A. Grant, 
N. Y., 2nd vice president; John Everetts 
Jr., Philadelphia, Pa., Council member; M 
F, Blankin, Philadelphia, Pa., past presi 
dent; H. P. Gant, Glenmoore, Pa., past 
president; L. N. Hunter, Johnstown, Pa 
past president; C. J. Forve, president 
Philadelphia Chapter; H. N. Teuber, secre 
tary, Philadelphia Chapter; S. H. Nitzberg 
president, North Jersey Chapter; E. J 
Busch, president, Pittsburgh Chapter; K 
Q. Schlentner, president, Johnstown, hap 
ter; J. K. Thornton, secretary, Johnstown 
Chapter; J. H. Hucker and R. P 


Schoenijahn, honorary chairmen, and E. K 


Syracuse 


Wagner, general chairman, for the 65th 
Annual Meeting; F. H. Buzzard, vice chai 
man for the forthcoming Annual Meeting 
C. J. Lubking, chairman Chapter exposi 
tion committee; T. F. Rockwell, consulting 
engineer, Pittsburgh; P. H. Yeomans, con 
sulting engineer, Philadelphia 

Members of the Committee representing 
trade and professional associations having 


i direct interest in the field of the exposi 
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tion have also been named to the commit 
follows: J. W. Wilcock, 
Air Moving and Conditioning Association, 
Inc.; Arnold Arch, president, Air Pollution 
Control Association; J. T. Wolfe, president, 
Association; J. N. Richards, 
Archi 

president, American 
of Consulting Engineers; Cecil 

president, the American Society of 
Engineers; F. W. Earnest, 
Anthracite Institute; K. E 
Cooling Tower Insti- 
tute; R. E. Ferry, New York, N. Y., gen 
manager, The Institute of Boiler and 
Manufacturers; H. E. Wetzell, 
Mechanical Contractors Associa 
America, Inc.; W. G. 
dent, National District Heating Associa 
tion; F. L. Meyer, president, National 
dir Heating and Air Conditioning 
Resek, president, Oil- 
America, Inc.; R. A. 
Inc.; W. B 


tee as president 


{merican Gas 
president, The 
tects; H. H 

Institute 
Boling 

Refrigerating 
Jr., president, 
Johneon, 


American Institute of 


Allen, 


president, 


eral 
Radiator 

president, 
Gillim, 


tion of presi 


Warm 
{ssociation: J. V. 
Heat Institute of 


Locke, Steel Boiler Institute, 


+ + 


Baer, president, Stoker Vanufac turers As 


sociation 


TECHNICAL ADVISORY 
COMMITTEE ON CONTROL 
APPOINTED 


At the Control 
Laboratory last May, 
Technical Advisory 
should be set up in 
procedure of the Committee 

The just 
pointed with the following membership: 
H. W. Alyea, Milwaukee, Wis., chairman; 
E. F. Snyder, Jr., Minneapolis, Minn., vice 
chairman; E. H. Beling, Moline, Ill; H. F 
Brinen, Racine, Wis.; S. F. Gilman, Syra- 
cuse, N. Y.: P. B. Gordon, New York, 
N. Y.; C. A. Gustafson, Skokie, IIl.; L. N. 
Hunter, Johnstown, Pa.; John James, 
Chicago, Ill; H. A. Lockhart, Morton 
Ill.; J. A. Lofte, Milwaukee, Wis. ; 
Maxim, Libertyville, UL; S. W. 
Miller, Philadelphia, Pa.; F. B. Morse, 
Lafayette, Ind.; T. F. Rockwell, Pitts- 
Pa.; G. L. Tuve, Cleveland, Ohio: 
Rockford, Ill. 


Conference held at the 
it was decided that a 
Control 
with the 


Research. 


Committee on 
accordance 
on 
has now been 


committee ap- 


Grove, 


w. & 


burgh, 
W. G. Young 


tet. 


CANDIDATES FOR MEMBERSHIP 


Listed here are the names of 116 men who are the candidates for membership or ad- 
vancement in membership grade. Members ore requested to assume their full share of 
responsibility of receiving these candidates into membership by advising the Executive 


Secretary before December 31, 


1958 of any whose eligibility for membership is ques- 


tioned. Unless such objection is made these candidates will be voted upon by the Council. 


Note * Advancement 


Alabama (Region 5) 


Drattsman, Alabama 


Mobile 


DUNLOP, HENky, Design 
Dry Dock & Shipbuilding ( 


Arizona (Region 4) 


Mecl Engrg 


JONI ( I Jr 
University of Arizona 


California (Region 4) 


Chula Vista 
Fred} 


Apvier, E, H., Retired 
ANTELLINI FP. fF 
Inc., San Diego 
BONNAR, J. T 
ment, Inc., So 
HARRY 
Engrg., 


Antelline 


Pres., 
Sales Engr Natural Gas Equiy 
San Francisco 
Assoc 


University of 


Prof of Engrg 
California 


BUCHBERG, 
Dept of 
Los Angeles 
DIERKS D e 
Honeywell Regulator Co., 
FOGLEMAN, 5 F Mech 
Antelline, Inc., San Diego 
Garry, F. A Engr Estimator 
Heating & Air Conditioning Co 
Grain, C. R, Design Eng Fred I 
Inc., San Diego 

Hatt, K. C 
Diego 
HERME: W. H 
San Diego. 
KINDELON, E. F 
Co., San Diego 
Nemp, W. H., Indus 
Diego Gas & Electric Co 
Ricu, M. D., Sales 
ton Co,, San Francisco 


Engr 


San Diego 


Engr Fred it 


Sales Minneapolis 


University 
San Diege 


Antel 


Line 


Sales Engr Jackson & Blanc, Sat 


Itt Cons Mech. Engr 


Sales Engr., Powers Regulator 


Gas Sales Engr 
San Diego 
Fraser & 


Engt Johns 


SHABAN, H. A., Engr., Welton Becket & Assocs 
Angeles 

SmitH, S. J., Mech 
& Assoc., San Dieg 
STRUM, MERLE, 
ring Contractors 


Los 


Frank I Hope 


Engr., 


Mechanical & Engi 


Diego 


University 


nee San 


100 


tReinstatement 


Engr Allied Refriger 


Diego 
TAKAHASHI, ICcHIRO*, Chief 
Co Alhambra 

Von GOTTBER( Roy, Chief 
Mer., Fred F. Antelline, Inc 
Wit a ee Pres Southland 
Cond. Inc Long Beach 


Sales 
San 


STUDEE G H 
ition Suppliers, Inc 
Engr Kilpatrick & 
Estimator & 
San Dieg 


Heating & A 


Colorado (Region 3) 


ReCEN CLyp! Htg 
& Heating Co., Denver 


Supt Bel 


Illinois (Region 2) 


Dusin, H. C.* 
Chicag 

HEINLEIN, G, ¢ 
ing Equipment 


Mech Nae 


Engi 


Owner, Heating 
Chicage 
Jenkins Bros 


Sales Ener Johnsor 


Nitz, R. J 
Rritty, W. A 
Chicag 
SCHAIALE (7 
tor Ce Skok 


repr 
Field Engr P 
Kansas (Region 3) 


NEVIN J Ww De 
Martin, Topeka 


sign Engr 


Louisiana (Region 5) 


Russe A I Jr Design Ex 
Gamble & Assoc New Orleans 


Maine (Region 1) 


WIENE! M. A Field Engr 


Co Lewiston 


Maryland (Region 5) 


Mutter, H. G. Jr Br Mer Barber-( 


Co Bethesda 


Heating, Piping 
| 


Massachusetts (Region 1) 
CALL D. H Ehrenze 
Inc., Dorchester 

Fatvey, W. j.t, Cons 

ucts, Inc Danvers 
GREENHALGH, R. B., Owner 
Heating & Electrical Contractor, Westport 
McCartuHy, H. R., Pres. & Treas., R & M Heat 
ing & Air-Conditioning Co., In Waltham 
MITCHELL, B. B., Owner, The Mitchell Ce Fa 
River 

SESTITO J I J Mech 
Greene, Archt.-Engrs., Inc 


Design Engr., 


Electric Pr 


Vania 


Ralph Greenhalg! 


Engr Lock we 


Boston 
Michigan (Region 2) 


DEANNA, W A 
Plumbing Supy 
FERRIS D R 
Heater C« Cadill 
GIMPEI N H 


Htg. Dept 
Plumbing Supply C De it 


SPRENGER, ( B Suf Engr Phe 


Edison Co., Detroit 
Minnesota (Region 3) 


Dept 


JAIN wa Teaching Asst 
ta, Minne 


Engrg., University of > Thre 
Rupe, D. ¢ Vice Pres. in charge 
The Mammoth Furnace ( Minneay 


Mississi » i Region 5 
PE 
Owner, Georg 


Ramsey, G. B. III 


gt Starksvill 
Missouri, (Region 3) 


BatrmMer, G. A Partner, Battm« 
Kansas City 

BRowN ( 

St Louis 

Dart D 

Div The 

JACOBSON 

Jacobson 

City. 

Kou! ( 

tr Cort 
LEINBER( 
Waites Co 
LISSANT 
Condition 
MINTON 
Heating & 
PATTERSON 
REGAN, (¢ : 
Div., Ameri 
Riper, W 
Kansas City 
SHACKLETON 

U. S. Radiat 
WRIGHT K 
Penney ( In 


Reg 
Kansas City 


New Jersey (Region 1) 
GOTWALS Hts 


American 
Camden 


Standa 


New York (Region 1) 


BowMAN, J. I 

Reserve New Y 

CLAUSEN 8) 

Corporation oy 
DEMMERLE 

Brook! 

DOUGLA WILLIAM IR 
Metcalf & Eddy, New York 
GELBER DANIEI 
Engineering Ce Inc 
Harris, G. B., Mech. Engr 
New York 

TrRAtNa, J. A., Sales Engr Tri 
& Ventilating Corp., Farmingdale 
VRADENBURGH, D. F., Htg., Vtg., A-C. Designe 
John Graham & (¢ New York 

WILLIAM Sy*, Chief Engr., H. Kleir 

In Min i 


Sales Me 

New York 

W hee 

Heatin; 


State 


North Carolina (Kegion 5) 


Biount, H. A. Jr 
litioning Corp 
CuHeek, G. H.t, Com A -( Supvsr 


I 
ance Promotion Dept., Duke Power Co 
lotte 


Project Engr 


Greensbor 
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Ohio (Region 2) 


Dorn, J. D., Sales Engr., John J. Nesbitt 
Dayton 

Hershey, W. F. Jr.*, Br. Mer 

Radiator Corp., Cincinnati 

ORETJEN, }. E Staff Engr., H 

Co., Cleveland 

SULLIVAN, DALLAS*, Sales Ener Johnson Ser 
ice Co,., Cincinnati 

WILKIE, j. E.*, Sales Eng: F. C. Richardson 
Jr Tolec 


Oklahoma (Region 6) 
SHOEMAKER, R. F.*, Eng 
Air Conditioning Co., Tulsa 


Oregon (Region 4) 


ATKINSON, R. R.+¢, Mfrs. Repr., Martigs, In 
Portland. 

Daty, E. A Asst. Prof Mech. Engr. Dept 
Oregon State College, Corvallis 

DeVine, D. F.*, Htg. Ener Northwest Natura 
Gas Co., Portland 

McWirtiaMs, R. L., Owner, Gresham Plum! 
ing & Heating, Inc., Gresham 


Pennsylvania (Region 1) 


Gass, W. J Sales Engr Weber Air onditior 
ing Co., Pittsburgh 

Hartwic, C. H., Sr. Appl. Engr., West Penn 
Power Co., Greenburg 

Kois, J. T., Draftsman, Weber Air Conditior 
Co., Pittsburgh 

MILLFeR, W A Maer Vtg. Dept H 
Robertson Co., Pittsburg! 

Warre., | C., Engr National-l 

ator Corp., Johnstown 

Weaer, J. £ Geni Mer Web 

Supply Co., Pittsbu 


Rhode Island (Region 1) 


HartLey, R. A., Chief Engr., Americ 

ing Ce -rovidence 

JOHNSON, W I Mer. of National Accounts 
Taco Heaters, Incorporated, Cranstor 
WILKINSON, R. E., Jr Design Eng 

& Co., Inc Providence 


South Carolina (Region 5) 


POWFLI H. H Dist. Sales r 
Warner Corp., Heating & Air Conditi: 
Greenvi! le 

Wynn, J. L., Owner, J. L. Wyn 


Greenville. 
Texas (Region 6) 


ALBRECHT, CLARENCI Estimator 
neering Co., El Paso 

AscHert, J. L., Div. Eng 

State Hospitals & Special Schoo! 
Cronk, A. FI Engr Anthon 
McCain, G. F Jr Br, Com 
Minneapolis-Honeywell Regulator 
Moss, L. B., Jr.t, Sales Engr 
ment Co., Houston 

RosBins, A f Ramsey 
Houston 

WriGut W 


nion Gas Cx 


Utah (Region 4) 


Brown, T. R Pres, & Ge 
Distributors Cory Salt I 


Conrair, B. D., Br. Met 
Engineering Co., Salt Lake 


Wisconsin (Region 2) 


Jay! THEODORE ¢, Sale 
Milwaukee 
SPRADLIN¢ J. wW 
Verona 


Canada (Region 7) 


Cook, W. B., Sales Mer 

Ltd Toronto, Ont 

DoyLi ( M Pres 

couver, B. 

Harper, H. A., Estimator, E. H 

Ltd., New Westminster, B. ( 

HayHor, G. M., Pres. & Managing Dir 
Hayhoe Plumbing & Heating, Ltd Red 
Alta 
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Keen, J. D Mer 
Co., Ltd., Vanco 
McKENziE, R. B 
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HAROLD be ALT Born in Watertown, Conn Mi Bab 
West Palm Beach, Fla. apne angpsmnrtele eanpeser sxe Mage —eghesr 


Harold L. Alt, picneer in air condition for many years in the held of management 
ing and heating, and Society Life Member with various heating firm 
died October 15 in West Palm Beach, Fla Mr. Babcock joined the Society 
where he has resided since his retirement 1948. He : eld membership in 
Mr. Alt, a native of Rochester, N. Y Centennial rt \} w AM of 
entered the engineering profession immedi Britain 
ately following his graduation from Roche Surviving are his wife, Mrs. Ruth Henry 
ter Athenaeum and Mechanics Institute. In Babcock, a daughter, and two grande} 
1918, he travelled to China where lhe dren 
worked as a consulting engineer for nearly 
eight years. While in the Orient, he intro 
duced vapor heating into China, where it ALBERT B. MARTIN 
was previously unknown. In 1926 he was lowa City, lowa 
appointed technical editor for The Heating i SE Me Ba 
and Ventilating Magazine in New York the Illinois Chapter of the 
City. Mr. Alt also spent six months in Rus bite Males cinan 1068 
sia in 1929 as a consulting mechanical 
engineer, Mr Vl artin wy 
A Society member since 1913, Mr. Alt is ie ton eal 
the author of numerous technical article ae aii ie 


a itin 
which have appeared in the Society's Jour Kitchen. He became a 


ing the engineering profession. He worked 


NAL and TRANSACTIONS Ki 
Active in chapter activities, Mr. Alt held 
the office of New York ( hapter vice presi 
belore the company 
dent, president, and member of the board he Amesican Radiete 
of governors in 1932, 1933 and 1934, re ; Corp Witl 


wanee Boiler Cor 


member ot it hoare 


spectively. He was also a member of ASS/ veil. wn tical 
SAME, WCK Alumni Association, and an i ol ee 


Honorary Member of Eugene Field Society —"* 
of Authors and Journalists ; n 1916 


REINER P. BON 
Milwaukee, Wis. 
Reiner P. Bon, owner of the Bon Heat 


ing Co., Milwaukee, died September 7] HOWARD ss McCANDLESS 


Mr. Bon was born in Albona, Yuge Fresno, Calif. 

ia. After completing his education, he 

to this country where he entered the 

ing and ventilating held. His first engi 

ing project was as an employee of the 

Illinois Steel Co. In 1927 he organized the 

Bon Heating Co., working on residential 

commercial and industrial project Ml 


Bon became a Society memiby n 1950 


RAYMOND P. BABCOCK 
Newton, Conn. 


Raymond P. Babcos manufac 
representative from na (Conn 


Septembe r 22 


Jecen he 1958 
| mber 











AMERICAN SOCIETY OF HEATING AND AIR-CONDITIONING ENGINEERS 


Research Laborator 


Headq 6 Office : 
62 Worth ote — York 13, N. Y 7218 Euclid Ave., Clevelan 
Tel: BArclay 7 7-6262 (For names of Society Olficers see p. 126) Tel: UTah 1-616) 








The Standards Committee, Its Subcommittees and Representatives 


The Standards Committee considers all scientific matters pertaining to codes and standards, and op- 
erates under the direction of the Council. It appoints standards subcommittees as necessary, and 
society standards representatives on joint committees and on committees formed by other organizations. 


ASHAE Standards Committee 
P. N. Me age Chairman; 
A, 8. Aigren, K. T. Devis, Albert Giannini, 
Fred Janssen G. B. Priester. 


Standards Subcommittees 


ASHAE Committee on Minimum Outdoor Air ASHAE Committee on Guidance for Members ASHAE Committee on Test peas, for Sor- 
Requirements for Air Conditioned Spaces: in Preparation of Local Codes: H. G. Strong, bent Type Dehumidifiers: G. C . Asker 
Albert Giannini, Chairman, C. B, Gamble, R. A Chairman, J. R, Chamberlain, K. T. Davis, C. Chairman, E. S. Howarth, H. L. ee vey, W 
Gonzalez, W. J. McConnell, M.D., R J L. Grandstaff, W. G. Martin, Jr., H. B P. Cummings, W. E. Emley, Jr., R. J. Getty 
Salinger, H. G. Strong. Nottage, C. H Randolph, A. L. Wales R. R. Goll, T. E. Belcan i Anthony Hass 
G A. Kelley, EF R McLaughlin, R M 
ASHAE Committee on Revision of Standard Milton, H. E. Parker, W. L. Ross, G. I! 
for Testing and Rating Return Line Low Vac- Simpson 
oe 1 4 Fy tel M. Wallace, Il, AemAn Committee on Test Standard for Test- 
Chairman, q. dams, S. Bean, A. H ing and Rating Gravity Type Roof Ventilators: ‘ 
Church, L. M. Nechine, E. G. Keller, A. O tbe Helander Chaban. C. Breidert, F. ASHAE Committee on Code aur Fecting Meovy 
Roche, Jr., D. H. Whittington N. Calhoon, R. B. Engdahl, W. V. Hukill, ety, Pussene sad Dice wese oe Comba 
J. P. Johnson, K. E. Robinson, F. B. Rowley E. Compbell, Chavmas, Howes tamper 
: . : . . mii oS : ‘ . P. Loeb, C. J. Low, W. J MaGirl, I 
ASHAE Committee for Review of Standard L, J. Shumaker. A. I ; : 
T j ; 3 McLouth, F. L. Meyer, L G. Miller, A. A 
Test Code for Air Moving Devices: 8. Konzo, ol H. A. Pietsch, O. J. Ress, H. A. Soper 
Chairman, .. G. Seigel, G. L. Tuve, D. D son, ietsch, c d Sor 
Wile 
ASHAE Committee on Test Standard for Eval- ASHAE Committee on Code for Testing and 
ASHAE Committee on Revision of Code for uating Air Cleaning Devices for General Ven- Rating Evaporative coolers: R. S. Ash, Chair 
Testing and Rating Unit Ventilators: J. W tilation: P. R + a Chairman, W. C. 1 man, S. F. Duncan, H. S. Dutcher, E. F. Grit 
McElgin, Chairman, 1 A. Cherry, A F Hemeon, R. F. Logsdon, P. E. M« Nall, R. J ton, Leo Hungerford, Cc. B. Rowe, W. 7 
Hubbard, D. H, Kranz, L. G. Miller Salinger Smith, J. R. Watt 


Society Standards Representatives 


211 American Standard for Pipe Threads: Z-62 Uniform Industrial Hygiene Standards 


On Joint Committees with 
J . L. L. Munier Allen D. Brandt 


Other Organizations 


B-9 —~ Safety Code for Mechanical Refrigera- Z-74 Fundamentals of Performance of Efflu- 
tion: Lee ion W. W. Grear, alternate. ent Air and Gas Cleaning Equipment: K. | 
Robinson 


Committee on Standard for Comfort Air-Con- 
ditioning (ASHAE, ASRE, USPHS, ARI): W B-16 — Standardization ‘of Pipe Flanges and 
L. Fleisher, Chairman, and O. W. Armspach Fittings: L. L. Munier. Subcommittee No 9 on 
Also members-at-large: M. K. Fahnestock, P, J Solder-Joine Fittings: L. J. LaTart. 
Marschall, G. E. May, A. B. Newton On ASTM Committees 
B-31.1 Code for Pressure Piping-Subcom- 
ASRE-ASHAE Joint Standard on Rating ana mittee for Revision of Section 5 Refrigerant- Thermal Insulating Materials: F. B. Rowley 
Testing a2 Songmeeias Rs Mad _ Piping: S. I. Rottmayer. E. R. Queer, alternate. Thermal Insulating Ma 
shiey, ’ Madison, : - * 7 4 ’ : : . Ou 
F. Hubbard. B-53 —- Standard Refrigeration Nomenclature: terials Planning Committee: E. R. Queer 
H. J. Ryan r oi tes  Wueck 
ASRE Task Committee for Revision of Meth- Acounicel BMesecigis: A. W. Knecht 
i of Rating -— Testing Air Conditioners: B-76 Industrial Cooling Towers: Paul A Gaseous Fuels: E. A. Norman, Jr 
T. Gilkey, L. G. Miller, alternate. Bourquin 
: A h S l and Anal ; Me 
S-1 Acoustics: R. D. Madison, Paul D aa ———— — 
Close, alternate. 


On ASA Sectional Cominittees Y-1 — Abbreviations: Y-10 Letter Symbols: 
W. Roe Carl H. Flink, alternate. . . P 
A-i3 =~ Scheme for Identification of Piping . ate, Cae Us, Caen, Sree On NFPA Committees 


Systems: Harry H. Bond. Y-14 Drawings and Drafting Room Prac- 


tice: F. Honerkamp. Hospital Operating Rooms: R. P. Gaulin, 


A-53 Building Code Requirements for Light Glickman, alternate 
of vane John G, Eadie, Myron ¢ Y-32 Graphical Symbols and Designations: 
4 ’ ‘ E. H. Munier, Carl H. Flink, alternate. oO inn . a 
- . one 
A-62 Coordination of Dimensions of Build- - catia sae nate ™ 


ateri " nanos , K Z-9 Safety Code for Exhaust Systems: W Committees 
ing Materials and Equipment: A. W. Knecht M. Wallace Il, W. S. Bondy, alternate. 


A-114 — Application Standards for Thermal No. 332 Recommended Practice for Resi 
Insulating Materials: M. W. Keyes, Chairman Z-11 Petroleum Products and Lubricants: dential Concrete Work: W. P. Chapman, R. |! 
Bruce L. Evans Maher, alternate 








Society Organization Personnel 


the 





General Committees: The By-Laws Bes ovide for 9 such committees Nominati Cc itt The committee’s membership is fixed by 
The latest list appears in the July, 1958 issue on page ..... 148 By-Laws. The latest listing appears in the July, 1958 issue on page 14 
Br pr, Committees: The research program is under the guidance Society Regional Organization: The 1958 listing of the names of 
tities om Regerrch eppeinis tts Tochinec! Advisery Committocs a the Regional Directors and of the members of the Chapters Region 
: s ocnined voor, Saaeeee OS al Committees was published in the May, 1958 issue on page 
needed. The ati perecanet ap pears in the OSes, 1958 issue on abies = ay —_— 
Page pes . . 172 Seciety Chapters and Branches: The Society has chartered 
Standards hia The 1958 CRETE appear above Chapters, 1 Overseas Branch, and 6 Student Branches. These 
groups elect their officers and governing boards. A list of the 
Special Committees: At present there are 9 of these committees presidents and secretaries was published in the October, 1958 issue 
e latest listing appears in the July, 1958 issue on page on pages 145 
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One of many assembly lines 


at Zenith Radio Corporation 


“After 35 Years, one of our Powers temperature control systems is still giving 
dependable service” . . . reports Mr. Joseph Forster in charge of heating and air 
conditioning equipment. 1923 model thermostat is shown below. Photo at right shows 
refrigeration compressor regulated by Powers Temperature Recording Controller. and 
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Control for Heating and 
Air Conditioning helps 


EMIT 


maintain 
HIGH STANDARDS 
OF QUALITY 


Since 1923—Powers temperature control 
systems have been used in ZENITH'S 
six block long plant No. 1 in Chicago 
Located here are executive offices, re 
search, engineering and manufacturing 
facilities producing Zenith's famous line 
of Television, Radios, High Fidelity in- 
struments and Hearing Aids. 


By preventing overheating Powers tem- 
perature control reduces heating costs 
Office and factory workers accomplish 
more and make fewer mistakes. Its 
many years of dependable operation 
makes Powers control a highly profit- 
able investment 


Are You Planning a New Building, a 
school, factory, hospital, church or com- 
mercial building? If so, ask your archi- 
tect or engineer to include a Powers 
QUALITY system of temperature and 
humidity control. If you have a tem- 
perature control problem phone our 
nearest office or write us direct 
there’s no obligation 


kd 
THE POWERS REGULATOR CO. 


SKOKIE, ILL. | Offices in 85 cities in U.B.A 


and Canada | See your Phone Book 


Automatic Temperature and Humidity Centro! 
Since 1891 
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new SUPER /AIR-VAN’ 


in KFTBERGLAS' 


INHERENTLY QUIET 
SONOSOLVE HOOD 
NEVER NEEDS PAINTING 
CORROSION RESISTANT 
LIGHTWEIGHT 

STRONGER THAN STEEL 
LOW INITIAL COST 

LOW SILHOUETTE 
PATENTED SCROLL DESIGN 
PATENTED AIR SEAL OFF 


CAPACITIES 100-11000 CFM 
S.P. TO 4” 


U. S. Pats. 2188741, 2526290 
Pats. Pénding 


Units with less 
than 12” wheels 
do not carry 
AMCA seals be- 
cause AMCA test 
codes do not ap- 
ply to these small 
units. 


pa Drive AIR-VAN a Axial Flow AIR-M AX - 


Direct Drive 


AIR-VAN™ 


Capacities 100-11,000 CFM Capacities to 65,000 CFM Capacities to 44,000 CFM 
Static Pressures to 4” Static Pressures to 4” Available as an Upblast Unit 








it Ozel ile lal-1an Meliilolelsb Me MOL - Mm Dlolelel MS ic-1-) ME @liilelile PE (-1o)ael 1 ce) 
More than 100,000 Gallaher Air-Vans Have Been Installed 
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wide range of sizes 
solve installation problems . . . 


, Republic ELECTRUNITE 


STAINLESS STEEL TUBING AND PIPE 





CALL YOUR REPUBLIC ELECTRUNITE STEEL SERVICE CENTER 


Avoid costly delays and down time. Your Republic 
ELECTRUNITE® distributor—your local steel service center 
— offers one-order service, fast delivery of Republic 
ELECTRUNITE Stainless Steel Tubing and Pipe in a wide 


range of sizes. 


Produced by Republic—world’s leading producer of 
alloy and stainless steels—in Republic mills to Republic's 
rigid specifications, ELECTRUNITE is welded by an ex- 
clusive process that unites the wall under pressure with- 
out additional foreign or extra metal. Tests prove the 
ELECTRUNITE weld is as strong as, or stronger than, the 


original base metal. 


“All ELECTRUNITE Stainless Steel Pressure Tubing and 
Pipe is fully solution annealed for maximum corrosion 


resistance.” 


ELECTRUNITE is easy to install—can be welded, thread- 
ed, or used with compression fittings. ELECTRUNITE as- 
sures uniformity of wall thickness, strength, ductility, 
concentricity, diameter, and — Sr and mechani- 

ictable workability. 


cal properties for dependable, pre 


ALABAMA 


Industrial Piping Supply Ce., 
Bessemer 


CALIFORNIA 

Ducommun Metals and Supply Co., 
Los Angeles 

Earle M. Jorgensen Co., Oakland 

TUBESALES, Los Angeles 


CONNECTICUT 


Peter A. Frasse and Co., Inc 
Hartford 


GEORGIA 
Atlantic Steel Company, Atlanta 
McJunkin Corp, Atlante 


ILLINOIS 

Chicago Steel Service Co., Chicago 

Chicago Tube and Iron Co., Chiceg 

Creamery Package Co., Chicago 
(Sanitary Tubing only) 


NEW JERSEY 
A. 8. Murray Co., Inc., Elizabeth 


NEW YORK 
W. A. Case & Son Co., Inc., Buffalo 
Peter A. Frasse and Co., Inc., Buffalo 
Peter A. Frasse and Co., inc., Syracuse 
Peter A. Frasse and Co., Inc., 

New York 
K. & S. Metal Supply, Inc., 

Long Isiand City 


OHIO 

McJunkin Corp., Columbus 
Williams and Co., Inc., Cincinnati 
Williams and Co., Inc., Cleveland 
Williams ond Co., Inc., Columbus 
Williams and Co., inc., Toledo 


PENNSYLVANIA 

Peter A. Frasse and Co., Inc., 
Philadeiphia 

Hill-Chase and Co., Philadelphia 


Pipe sizes are available from %” through 2” I.P.S. in 
A.S.A. schedule 40S; from 4%” through 4” I.P.S. in A.S.A. 
schedule 10S; and from 4" through 4” I.P.S. in schedule 
5S wall thicknesses. Tubing is available in sizes from 4” 
O.D. to 5” O.D. with wall thicknesses of .020” to .165” 
(depending on the O.D. size of tube). Larger tube and 

ipe sizes up to 40” O.D. are also available. Each full MARYLAND 
— is continuously stenciled with type, heat number, -Chece Qheel Ce. of Mardend 
and specification for easy identification no matter where Baltimore ; ‘ 
it’s cut. ELECTRUNITE Stainless Steel Tubing can also be TEXAS 
furnished with 1.D. polished, O.D. polished, or both, to MASSACHUSETTS The Baldwin Co,, Houston 
meet any sanitary requirement. Springfield Plumbing Allied Tube Co., Beaumont 

Keep your men on the job and customers happy. Call Springfleld 
your Republic ELECTRUNITE steel service center for the 
right stainless steel tubing or pipe to meet your specific 
requirements. Or, send coupon ioe more information. 


A. 8. Murray Co., Inc., Bristol 
A. B. Murray Co., inc., McKeesport 


KENTUCKY " 
Williams Ghd Co., Pittsburgh 


McJunkin Corp., Louisville 
Williams and Company, Inc 
Lo ille 
ar TENNESSEE 
Vance lron and Stee! Ce 
Chattanooga 


Supply Co 
VIRGINIA 
John Frishchkorn, Richr 


MISSOURI 
Marsh Stee! Corp., North Kansas City Mize Supply Co., Waynes 














REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. 6030-R 

228 EAST 131st STREET + CLEVELAND 8, OHIO 


Please send me additional Republic ELECTRUNITE Stain 
less Steel Tubing and Pipe information 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 


EE a cae Title 


Wells Wider Rewge re 
% Studland, Stols avid, Stk, produ 
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Here’s How KENNEDY’S Union Bonnet and Cylindrical Body 
Simplify Installation ond Increase Valve Life... 


Fig. 525 


125-Pound SWP Bronze Gate Valve 
Union Bonnet Rising Stem 
Inside Screw Wedge Disc 





These additional advantages make KENNEDY your best valve buy... 


Rugged, wider hex ends, blended into body, Newest in the valve field . . . best in the valve 
prevent distortion. On a conventional valve field . . . Fig. 525 gives greater strength with 
body, hex ends protrude from the body and are less bulk and weight than any comparably 
connected by thin body wrists. This area rated valve. 

under severe wrench pressure, can distort and Kennedy's Fig. 525 can be repacked under 
cause disc seating trouble. Kennedy's wider pressure, eliminating line shutdowns. You 
hex ends are blended into the body making simply open valve fully, remove packing nut 
the body and hexes one unit. In this way and then repack. 

wrench pressure can be absorbed. 


e@ YOU CAN'T BUY A BETTER VALVE THAN A KENNEDY! 


-KENNEDY VALVE ume-z. co.— 


1607 East Water St. ELMIRA, NEW YORK 
VALVES © PIPE FITTINGS © FIRE HYDRANTS 


@ OFFICES AND WAREHOUSES IN NEW YORK, CHICAGO, SEATTLE, SAN FRANCISCO, ATLANTA @ SALES REPRESENTATIVES IN PRINCIPAL CITIES @ 
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APPLICATION HINTS: 





q Ways to simplify construction and cut costs with 


St. Charles Hospital, West Islip, N. Y. Architect and Engineer: Crow, Lewis & Wick, New York, N. Y 


Heating 


Ventilating and Air 


Conditioning Contractor: H. Sand & Ce 


Inc 


New York, N. Y 


Flexpipe connectors in hospital heating system eliminate 
through-floor convector connections 


THE PROBLEM: The architectural engi- 
neers and contractor for the St. Charles 
Hospital, West Islip, L. I., were faced 
with no special technical problems 
in the two-pipe forced down-feed hot 
water heating system. They simply) 
wanted to provide maximum floor space 
and keep total installed costs at a mini- 
mum. Had they followed conventional 
practice, they would have connected the 
convectors as shown in the sketch at the 


FLEXPIPE has core of seamless tin bronze 
tubing corrugated for flexibility. No pack- 
ing. 100% tight. Tin bronze wire braid 
covering for extra strength. Brass fittings at- 
tached. Packaged in clear, tough polyethy- 
lene bag for easy identification, handling 
and warehousing. Above, right: Piping and 
convector in place at St. Charles Hospital 
before being ast! in, showing location of 
Flexpipe connectors, 


left, above. This would have involved 
sleeves through the floor for the stubs 
to the making 
tions overhead in the hung ceiling from 
furring out 


convectors connec- 
a staging on the floor below 
walls to get space for making all the 
connections 

THE SOLUTION: By making connections 
in the convectors with Flexpipe (see 
sketch at right, above), the job was 


greatly simplified. Extreme accuracy 


was not essential in roughing-in because 
Flexpipe takes care of offsets and riser 
expansion. The piping hugs the wall 
leaving only enough Space to accommo 
date loss of 


floor space The radiator valves are lo 


insulation for minimum 


ceted where they can be easily reached 
The 


cost ot 


through access doors installation 


time and material making 
through-floor 
And the final installed cost was 


than the 


connections were elimi 


nated 
conventional 


lowe! with 


method 
WHERE TO BUY. Flexpipe connectors 
come in convenient standard sizes from 


14 inch through 2 inch 


and are sold by 
leading distributors. They can show you 
samples and answer questions about ser- 
vice applications. For the name and 
address of the one serving your area, or 
for more detailed information, write to 
The American Brass ( ompany, Ameri 
can Metal Hose Division, Waterbury 20 
In Canada: Anaconda 


New Toronto, Ont 


Conn American 


Brass Ltd 


: an ANACONDA product 


made by The American Metal Hose Division 
of The American Brass Company 





PROVE IT TO YOURSELF — 


... How much stronger... how much safer 
Glasfloss fiber glass Safety-Grille filters really are 


"TRADE MARK 


MAKE THESE TESTS... 


a 
; nee ee? } 


¥, ae 


ii, ie 
1. Bend it and the new Glasfloss Safety-Grille 2. Feel the grille edge it’s chipboard, 
Filter bounces right back to its original shape. Old and perfectly safe! No sharp edges—no cuts, no 
type metal-grille filters don’t. Unless you re-bend scratches to worry about! 
them, they stay bent out of shape and can cut down For maintenance personnel, the new Glasfloss 
filtering efficiency. Strong construction of Glasfloss Safety-Grille eliminates any danger of cut hands 
Safety-Grille Filters means less chance of damage in or wrists and possible infection when chang- 
transit, in storage, in handling. ing filters. 


Plus these features... Glasfloss Safety-Grille Fiber Glass Filters . . . 
have same available filtering area and initial pressure drop as old-type filters 
are tested and proven in service 
are approved by Underwriters’ Laboratories, Inc. 
Make these tests: ‘Try PPG’s new Glasfloss Fiber Glass Safety-Grille Filters in your 
heating and air conditioning systems. Get top filtering results! They’re available 
in a complete range of sizes from your local distributor or PPG Warehouse. 


A Product of Pittsburgh Plate Glass Company 


Sales Offices are located in the following cities: Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Los Angeles, New York, Philadelphia, Pittsburgh and St. Louis 


ith 


GLASS PITTSBURGH PLATE GLASS COMPANY 


FIBER 





« 
Why Bridgeport In every step of the job, Bridgeport Copper 


Drainage Tube—DWYV saves time, cost and labor. 


= 
Copper Drainage Tube-DWV Savings on an average 1%-bath, 7-room ranch 


house can run as high as $80. Ask your wholesaler 


Can Save Up to $80 Per Job renin. een 


i oe 




















Easier Fabrication — Bridgeport DWV can be installed Faster Installation —Solder joints can be made in 


with only a few light, easily portable tools. Sub-assemblies a fraction of the time of a caulked or threaded joint 
can be made at the site or in the shop and brought right 


They are permanent and leakproof 
to the job. 


Longer Lengths eliminate extra fittings and joints More Compact—No wrench space required. No 

speed installation. There are no shoulders in joints to cause beefing up walls. Here a complete Bridgeport DWV 

clogging. installation fits in a standard 2 x 4 in. wall. It serves 
two bathrooms and a washing machine 


nei BRIDGEPORT BRASS COMPANY 


Bridgeport Brass Company, Bridgeport 2, Conn. * Sales Offices in Principal Cities 


Specialists in Metals from Aluminum to Zirconium 
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You'll learn more than 


14th INTERNATIONAL 
HEATING & AIR-CONDITIONING 
EXPOSITION 


Auspices ASHAE 
Convention Hall Philadelphia January 26-29, 1959 





Keeping abreast of the latest developments affecting your business is im- 
- perative in today’s competitive economic picture. 


Here under one roof you'll see and compare the newest products—talk to 
the representatives of 450 leading manufacturers—spot future trends—and 
be better prepared to meet tomorrow’s problems. It’s a concentrated course 
designed specifically for you. 

Make your plans to attend, now. Write the Exposition today for advance 
registration and hotel information. 


14th INTERNATIONAL HEATING & AIR-CONDITIONING EXPOSITION 
480 Lexington Avenue, New York 17, N. Y. 


Management: International Exposition Company ones 
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Field reports about 
AIR CONDITIONING 


335-ton zone system uses package units 
for economy and flexibility at Miami Motel 


Keeping guests comfortable through 
days and nights of varied resort activi- 
ties—and to do it efficiently and eco- 
nomically—was the air conditioning 
problem at the Beau Rivage Motel, 
Miami Beach, Florida. Careful study of 
motel’s activity schedule by owner Jack 
Mintzer and contractor Tom Gerard 
(shown left to right, above) with their 
distributor, Marshall Berkson, of Air 
Conditioning Distributors, Inc., led to 
installation of a 335-ton system using 
Westinghouse Packaged Units. One unit 
is installed on each of the seven separate 


wings of guest rooms. Air modulator in 
each room (shown right) allows guests 
to control cooling for individual com- 
fort. Public areas get cooling from their 
separate packaged units. 

Because output in each unit can be 
regulated to meet cooling requirements 
initsarea, shifting cooling loads through- 
out motel can be satisfied economically. 
In addition, air conditioning can be shut 
off in unused areas during slack periods. 
If any unit should fail, the breakdown 
can be confined to unit involved with 
out affecting entire system. 





For dependable performance, specify “Freon” 
premium quality refrigerants 








Why take chances on refrigerants that 
are supposed to be “‘just as good’’ when 
it doesn’t cost you a penny more to buy 
‘‘Freon’’—the original, time-tested safe 
refrigerant? Insist on ‘“‘Freon’’ premium 
quality refrigerants—factory-sealed by 
Du Pont in cylinders with the new gold 


hood cap—and enjoy their trouble-free 
performance in any type of equipment 
For complete information on applica 
tions, performance and properties of 
‘*Freon’’, write: E. I. du Pont de 
Nemours & Co. (Inc.),“‘Freon’’ Products 
Division, 1312, Wilmington 98, Del 


SALES AGENTS: Ansul Chemical Co., Marinette, Wisconsin; 
and Virginia Smelting Co., West Norfolk, Virginia 


FREON 


*Freon and combinations of Freon- or F- followed by 


® premium quality 
refrigerants 


numerals are 


Du Pont’s registered trademarks for its fluorinated hydrocarbon refrigerants, 
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Successful installations 
using Freon* refrigerants 


Package unit system for 


resort motel sparks 


new Miami installations 


Solve one motel comfort cooling prob- 
lem in your area, and you may be able to 
trigger off a whole new series of profitable 
air conditioning installations. That’s 
what happened at the Beau Rivage 


oil 


Motel in Miami, Florida, where the big 
problem was maximum flexibility at min 
imum cost. The system of Westinghouse 
Package Units installed by contractor 
Tom Gerard, of Miami Air Condition 
ing Company, provided economicalcom 
fort cooling for areas ranging from guest 
rooms where the load was fairly con 
stant to a large supper club with widely 
varying load conditions. The installation 
was so that several other 
Miami motels and hotels are planning 
similar systems. 

If flexibility and economy are your 
air conditioning problem, why not con 
sider this type of system? 


successful 








Beat Us Bier Tn 
THINGS WORTH KEEPING 


All is calm, all is bright. In 
America we are free to wor- 
ship as we please, where we 
please. And we worship in 
peace. 

But like so many precious 
things, peace doesn’t come 
easy. Peace costs money. 

Money for strength to keep 
the peace. Money for science 
and education to help make 
peace lasting. And money 
saved by individuals. 

Your Savings Bonds, as a 
direct investment in your 
country, make you a Partner 
in strengthening America’s 
Peace Power. 

The chart below shows how 
the Bonds you buy will earn 
money for you. But the most 
important thing they earn is 
peace. They help us keep the 
things worth keeping. 

Think it over. Are you buy- 
ing as many Bonds as you 
night? 





HOW YOU CAN REACH YOUR SAVINGS GOAL 
WITH SERIES E BONDS 


(in just 8 years, 11 months) 





Fay $2,500 | $5,000 | $10,000 


want about 





h week, 
1 aia $4.75 | $950 | $18.75 














This shows only a few examples. You 
can save any sum, buying Bonds by 
Payroll Savings or where you bank 
Start your program now! 











HELP STRENGTHEN AMERICAS PEACE POWER 


BUY U.S. SAVINGS BONDS 


The U.S. Government does not pay for this advertising. The Treasury Department thanks, 
for their patriotic donation, The Advertising Council and this magazine. 
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If you need 
to move air... 





BARRY products fill every venti- 
lation and exhaust need. A partial 
list follows. Write for descriptive 
bulletin 54 today. 

FC ventilating fans 

Induced draft fans 

Steel plate fans 

Fan wheels and scrolls 

BBC ventilation fans 

Forced draft fans 

Fume exhaust fans 

Utility exhausters 

Belted ventilating sets 

Material handling fans 

Medium pressure blowers 

Special applications 











BARRY 


Belted Ventilating Sets do it 














Constructed both in forwardly curved blade 
and non-overloading design, and available in 
12 sizes to 22,000 cfm, Barry designed units 
perform your specific job easily and economically . . . 
Because they are convertible in discharge for ready 
adaptability, Barry belted ventilating sets get your installations 


into efficient operation in record time. 


BARRY BLOWER CO. 
3102 CALIFORNIA ST. N.E. + MINNEAPOLIS 18, MINN. 


Member; Air Moving and Conditioning Association, Inc. 
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ELEcTANC 
MOTOR 


COLD WATER SiPPLY 
TO BLENOLR 


METER TEST TEE 


COLO waTER 
SUPPLY FROM 


RETURN MAIN 


NOTE - BOILER 
CONNECTIONS NOT SHOWN 








(PRESSURE AND TEMPERATURE 
REWEF) 


COLD WATER SUPPLY 
TO Con 


REYURN UNE 
TO HEATER 


© THIS VALVE NORMAL. 
WHEN DRAINING GAS FIRED WATER HEATER 


How to plan piping connections for 


A HOT WATER SUPPLY SYSTEM 


using both Submerged Coil and Separate Water Heater 


Continuous hot water for general use 
is a requirement of many small office 
buildings, taxpayers, stores, and sec- 
tions of multi-story buildings. In this 
layout, two conventional methods of 
supplying hot water are shown in 
combination, assuring continuous 
supply throughout the year with a 
minimum investment and maximum 
convenience, 


A submerged coil utilizes as a heat 
source the main boiler whose primary 
function is to furnish heat for the 
building. A separately fired heater is 
employed to provide continuous hot 
water should the main boiler be shut 
down during the non-heating season 
or for maintenance. Connections to 
both units of hot water generating 
equipmient are arranged so that 
change-over involves only the oper- 
ation of valves. The distribution sys- 
tem shown incorporates a circulating 
pump and return loop, to guarantee 
hot water at the fixtures at all times. 


A Blender valve with the submerged 
coil permits tempering water to de- 
sired temperature, and is equipped 
with bypasses to permit blender 
maintenance and emergency repairs 
without a shutdown. The separately 


174 


fired heater has its own thermostatic 
control, so does not require a blender 
valve. 


Safety valves protect both hot water 
generators. These valves are installed 
without shutoff to prevent damage 
and especially damage from possible 
steam generation in the separately 
fired heater. Also, it is recommended 
that cold water admission valve “E” 
to this heater be left open at all times, 
except when draining heater, to pre- 
vent formation of a vacuum or burn- 
ing of heater if evaporated dry. 


Bronze valves are used throughout 
because they give best service with 
most conditions of city water. All 
gate valves are of the traveling spin- 
dle type, which indicate position of 
wedge. 


Jenkins Fig. 106-A screwed end 
bronze globe valve, (or its equivalent 
Fig. 1270 with socket ends, or Fig. 
1270 with solder ends), is used ex- 
tensively throughout this piping lay- 
out. Its renewable composition disc 
assures drop-tight closure, and it in- 
corporates many other design and 
construction features which mean 
economical maintenance and long, 
trouble-free life. 


¥ OPEN AT ALL TIMES EXCEPT 


Diagram by Huxley Madeheim 
Consulting Engineer 
Copyright 1958—Jenkins Bros. 


WATER HEATER OPERATION 








TABLE OF RECOMMENDED JENKINS VALVES 

Screwed | Socket | Solder| Type Service 
Fig. 47-U 1273 | 1242 | Gate | ~~ Shutoff Cold Weter Supply 
Fig. 92-A 1272 | 1222 | Check "| Prevent Backflow to Main 
Fig. 743-G Needle Control Pressure Goge 
Shutoff Cold Water Dist 
System 
Control Cold Water Supply 
to Heoters 


47.U 1273 


1242 Gate 


106-A 127¢ 1200 


Globe 


Prevent Backflow from 


92-4 | 1272 | 1222 Cail te Mala 


} 

Check 
} _ - 

Control Drams 

Sh uto# Blender 


By poss about 


106-4 | 1270 | 1200 | Globe 
} 


au 1273 | 1242 | Gote 
106-A | 1270 1200 Globe 


Control Water Supply to 
106-A | 1270 | 1200 ras athe + lt 


ioe | 1270 oo gga 
hutoff Suction 
47-0 1273 c aes i 
] Prevent Backflow through 

ig 92-0 1272 Cirevlating Pump 
| a Control Flow Return Water 
¢ to Coil 


Control Flow Return Woter 


1270 1200 
ig. 92-4 | 1272 | 1222 siaeonaiiinde 
Shuto Hot Woter Supply 
(rom Heoter 
Prevent Backflow — 
through Coil 


47-U 1273 1242 


92-A | 1272 1222 








106-4 | 1270 | 1200 | Globs 
*Dependent on quantity of fixtures 


Control Meter Test Line 








To assure efficiency when planning a major piping in- 
stallation, consult with accredited piping engineers and 
contractors, and select valves from the Jenkins Catalog. 
FREE enlargement of this layout No. 82 sent on 
request to Jenkins Bros., 100 Park Ave., New York 17. 


Sold through Leading Distributors Everywhere 
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EQUIPMENT DEVELOPMENTS... 





Air Conditioning Units .. . 
... intended for year ’round use with 
chilled and hot water—Ilg Electric 
Ventilating Co., Dept. HPAC, 2850 
V. Pulaski Rd., Chicago 41. 
“Dualair” cabinet-type air condi- 
tioning units offer volume range from 
200 to 1400 cfm with cooling capac 
ity of 1 to 5 tons, heating capacity 25 
to 100 Mbh. Possible installation ar- 
rangements ‘include: non-recessed, 
semi-recessed, fully recessed, univer- 
sal and built-in for wall, floor, or 
ceiling mounting. Selection of dis- 
charge and intake locations provided. 
Can be operated by pneumatic, elec- 
tric, electronic or manual controls. 
All models have large diameter, cen- 
trifugal fans operating at low tip 
speeds and outlet velocities for quiet 
operation. Fans coupled to resilient- 
Cabinet interiors 


mounted motors. 


lined with acoustical material. 


Steam Generator... 
..delivers 5000 lb of steam per hr 
Cyclotherm Div., National-U, S. 

Radiator Corp., Dept. HPAC, 157 E. 

First St., Oswego, N. Y. 

Marine-type steam generator de- 


Heating, Piping & Air Conditioning 


For reviews of Recent Trade Literature see page 204 


livers up to 150 hp. Floor area re- 
quired for unit, 8 X 7 ft. Designed 
to government specifications, unit has 
oil pump set assembly furnished 
Water treatment tanks 


mounted on side of boiler shell, piped 


under unit 


to feedwater pump system. Bypass 
piping permits manually controlled 


water circulation. 


Pilot Burners... 

.in three new lines—Eclipse Fuel 
Engineering Co., Dept. HPAC, 1139 
Buchanan St., Rockford, II. 

“Series EP” extended pilot burner, 
gas fired and internally spark ignited, 
used for igniting main gas, oil, or 
combination gas-oil burners too re- 
motely placed for standard ignition. 
Available in lengths of 12, 18, 24. 
36 and 48 in. Gas ignitor assemblies 
available with adjustable swivel 
“Type SJ’) or fixed pos ition 
(“PRS”) pilots for atmospheric and 
blast-fired applications. “DCP” draft 
supplies gas 


compensating p ilot 


through standard injector carrying 
primary air for combustion, Pilot ca- 


pacity is 20 to 70 cu ft per hr. 


Boiler-Burner Units... 

.in three new models ranging 59 
to 464 hp Fitzgibbons Boiler Co., 
Inc., Dept. HPAC, 101 Park Ave., 
New York 17. 

“Model R” forced draft packaged 
boiler-burner units available in 13 
sizes, Equipped with industrial type 
forced draft rotary oil burner, for 


all oils with or without preheaters, 


. December 1958 


for oil and gas combinations and full 
gas firing. “Model PB” available in 
four sizes 59 to 93 hp. Equipped 
with low pressure atomizing burnet 
for oils through No. 5. “Model P” 
forced draft packaged boiler-burnet 
unit available in four sizes from 59 
to 93 hp. Equipped with high pres- 
sure atomizing burner for light oils 
to No. 2, and gas or gas-oil combina- 
tion. Units have full wet back, side 


combustion chamber construction. 





) 


Air Mixing Boxes... 

. . designed to provide preeision con 
trol of air volume, temperature ove1 
wide range of varying inlet pressures 
linkage, 
mechanism—Air Devices Inc., Dept 
HPAC, 185 Madison Ave., New York 


“Con-Vol” mixing unit has flow 


without use of operating 


regulators, standard pneumatic mo 
tors mounted on sliding base. System 
said to eliminate need of linkages 
and fulcrum points. Proportional con 
trol valve mounted directly on pneu 
matic motor shaft gives positive seal 
when valve is closed. On full cooling 
holds hot 


Flow regulator positions cold 


room thermostat valve 
closed 
valve for desired design volume 
Room thermostat also positions hot 
valve to give correct discharge ait 


temperature 





EQUIPMENT DEVELOPMENTS 


Continued 





Packaged Boiler... 
...in sizes 500,000 to 20 million Btu 
per hr—Orr & Sembower, Inc., Dept. 
HPAC, Box 1138, Reading, Pa. 
“Powermaster” has internal boiler 
water circulation permitting boiler to 
withstand three times its rated capac- 
ity in terms of thermal shock, says 
manufacturer, Advantages cited in- 
clude: more protection against ther- 
mal shock; 


minimizes short circuiting; 


internal circulation path 
internal 
distribution system eliminates strati- 
fication; uniform internal tempera- 


ture gradients. 


Globe Valves... 

..Wwith new design features——kd- 
ward Valves, Inc., subs. of Rockwell 
Vig. Co., Dept. HPAC, 1200 W. 
145th St., East Chicago, Ind. 

Globe valves available in 14, 3, 
14, % and 1 in, sizes with ratings of 
600 psi at 910 F in carbon steel and 
600 psi at 1030 F in chrome-molyb- 
denum steel, Ambient rating at 100 
F is 200 psi. Screwed end and weld- 
ing end models are standard. New 
design features include: spiral-wound 
gasket 


seals body-bonnet joint; disc made of 


stainless-steel and asbestos 


chromium-cobalt-tungsten stainléss 
steel alloy; seat made of stellite in 


tegrally welded to body. 


Tank Drain... 
..developed to eliminate need for 
manual draining of air compressors 
Squire-Cogswell Co., Dept. HPAC, 
1151 N. Kedzie Ave., Chicago 18. 
Electronic tank drain, 284 X 23% 
X81, in., attached to or near air 


compressor, automatically purges 
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water accumulation. Action said to 
prolong tank life, deter rust, elim- 
inate odors, and prevent washing off 
Bulletin 


company describes operation of unit. 


lubricants. available from 


Air Conditioners... 

...for installation in areas open to 

public—Typhoon Air Conditioning 

Co., Div. of Hupp Corp., Dept. 

HPAC, 505 Carroll St., Brooklyn 15. 
Water cooled, self contained air 


conditioners have expanded metal re- 
sq ft of 


© 
< 
area in face of cabinet. Units 3, 5, 


turn air grille covering 


and 8 tons measure 37 in. wide by 
2414 in. deep and are 731% in. high. 
Models with 10 and 15 ton capacities 
are 52 in. wide, 33 in. deep, 83 in. 
high. Cooling capacities are: 37,000 
Btu per hr for 3 ton model; 60,600 
Btu per hr for 5 ton model; 97,500 
Btu per hr for 8 ton model; 125,000 
Btu per hr for 10 ton model; 182,000 
Btu per hr for 15 ton model. 15 ton 
unit available with single 15 hp com- 


pressor or two 714 hp compressors. 


Cooling Towers... 

.+.in capacity range from 10 to 215 
tons—Baltimore Aircoil Co., Inc.. 
Dept. HPAC, P. O. Box 7322, Balti- 
more 27, 

*Flexi-Tower” 


Capacity of each 


cooling tower can be adjusted over 


Heating, Piping 


range with no mechanical change by 
changing spray pressure; only re- 
quirement is increase in pump size. 
Standard equipment includes pressure 
gage for accurate calibration of spray 
pressure, resultant capacities. Unit is 
factory assembled, blow through, pro- 
peller fan cooling tower with cooling 
tower design. Hot dipped galvanized 
steel used for protection against cor- 
rosion. Heavy, zinc-plated steel used 
in fan construction of wide blade, 


slow speed fans. 


Compressed Air Chiller... 

..designed for use in combination 
Blower 
Lexington 


with  aftercooler—Niagara 
Co., Dept. HPAC, 405 
Ave., New York. 

In first stage, aftercooler receives 
hot air from compressor, reduces to 
atmosphere temperature by evapo- 
rative cooling. Oil separator removes 
moisture, oil, dirt condensed from 
compressed air. In second stage, air 
chiller uses refrigeration to cool, dries 
air further. Recirculated water spray 
chilled by 


refrigerent is expanded. 


spraying over coils in 
which 
Chilled spray drenches compressed 
air coil reducing heat and moisture. 


6 F 


air at 90 psi pressure needing only 


Typical installation produces 


5 tons refrigeration for 900 cfm free 
air. Air moisture content is 0.065 lb 
per 1000 cu ft. 


Air Filter... 


‘ 


...in new “cut it yourself” design 
Research Products Corp., Dept. 
HPAC, 1015 E. Washington Ave., 
Vadison 10, Wis. 

Aluminum media cut to size with 
scissors or knife. When filtering area 
is larger than 32 X 40 in. filter sheet, 
filters can be made by fastening ‘two 
together with staples, hog-rings or 


aluminum glue. 
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V-BELTS 


Quiet... smooth... 
vibration at the 
vanishing point 


Mechanical Goods Division 


Unerring electronic controls; new methods of curing; the 
facilities of the largest and most modern plant devoted 
exclusively to the manufacture of endless transmission 
belts—these are the factors that bring to the heating and 
air-conditioning industry the one V-belt that erases vibra- 
tion to the vanishing point. 


The U.S. V-belt contributes greatly to the silent and effi- 
cient operation of fans, pumps, compressors, blowers — 
large or small—wherever power transmission is required 
for air-conditioning and refrigeration units. 
* = + 

When you think of rubber, think of your “U.S.” Distribu- 
tor. He’s your best on-the-spot source of technical aid, 
quick delivery and quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 
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EQUIPMENT DEVELOPMENTS 


Continued 





Zone Control Tank... 

. developed to provide zone control for boilers 
Continental Mfg. Co., Dept. HPAC, P. O. Box 4048, 
Stansbury Rd. and B & C R.R., Baltimore 22. 

Installed with one to six control valves, zone control 
tank said to accomplish following functions: acts as 
expansion tank; collects entrained air from system 
water; tempers water to system on ciré ulator start; 
eliminates temperature shock and air noise; provides 


zone control, 


Three-phase Motors... 

..designed to respend to current and temperature 
for protection against excessive overload currents, 
stalls, single-phasing, high ambient temperatures 
General Electric Co., Dept. HPAC, Schenectady 5, 
N.Y. 

Motors intended for use with air conditioning com- 
pressors, centrifuges, other applications where severe- 
duty cycles encountered, Inherent protection device, 
located on motor frame and protected by pressed-steel 
cap, contains snap-acting thermal disc, three contacts 
and three heating elements in molded phenolic base. 
Connections made at neutral point of three-phase, Y- 


connected motor. 


Gravity Roof Ventilators... 

. designed to relieve pressure, provide efficient 
weatherproof ventilation over areas where positive 
exhaust exists—F. Van Noorden Co., Dept. HPAC, 
122 Magazine St., Boston 19, 

Low silhouette “Roof Line” ventilators have outlet 
opening 50 percent greater than inlet. Aluminum or 
copper units available in addition to standard units 
of galvanized sheet metal with angle iron framing. 
Choice of square and rectangular models available in 
11 throat sizes from minimum of 12 in. on side to 
maximum of 60 in. Special sizes available. Dampers 


available with operating chain, 
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oe 


Oil-Fired Furnaces... 

.. designed to meet size, output requirements of com- 
mercial, industrial applications requiring various ca- 
pacity units—OverHead Heaters, Inc., Dept. HPAC, 
1612 Book Bldg., Detroit 26. 

Oil-fired units available in models from 85,000 to 
252.000 Btu per hr output, have stainless steel com- 
bustion chambers. Can be adapted in field for burner 


installation on either side. 


Tank Heaters... 

..incorporating horizontal or platform design for 
installation in floating roof tanks—Brown Fintube Co., 
Dept. HPAC, Elyria, Ohio. 

“Model FR-11” tank heater has flat design to operate 
in clearance allowable when floating roofs are in low- 
est position. Maximum height is 15 in. from tank bot- 
tom. Mounted on short, rigid legs to allow minimum 
clearance of tank bottom of 2 in. Furnished in mild 
steel, chrome alloy or nickel. Pipe ends normally 
bevelled, but flanged or other types of connections 
furnished when specified. Each unit has pressure rating 
of 600 psi at 600 F based on 1/16 in. corrosion allow- 


ance, 


Propeller Fans... 

. .developed for industrial and commercial ventilation 

{merican-Standard, American Blower Div., Dept. 
HPAC, Detroit 32. 

“Model IC Ventura” propeller fans available in 42 
low pressure models with ratings to 75,330 cfm at zero 
static pressure or 71,740 cfm at 14 in. WG. High 
pressure fans available in 50 different models with 
ratings to 81,000 cfm at zero WG or 44,800 cfm at 1 
in. WG, 
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“I cut welding time when 








are specified!” 


“From my own experience, I know that B&W 
Welding Fittings are dimensionally accurate 
and fit-up fast and positive. Welding time 
is reduced and one can make a trouble-free 
permanent joint. That means lower piping costs?’ 


HE dimensional accuracy of B&W Welding Fittings 

makes a welder’s job easier and helps to make his 
work more precise. Trouble caused by poor fit-up to 
pipe is eliminated. Every fitting has true circularity, 
full radius and walls of uniform thickness, which result 
in time saved in installation, top-quality joints, and 
helps to achieve a permanent, leak-proof, piping system. 
Write for bulletin FB504. 

B&W Welding Fittings and Forged Steel Flanges are 
available in a complete range of types and sizes in 
carbon steel and the B&W Cro.oys. 

THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION © FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET © MILWAUKEE 46, WISCONSIN 


THE 
NATURAL 
SOURCE FOR 
ALLOY 
FITTINGS 








FA-8903-FEI 
Seamiess welding fittings and forged stee! flanges, seamless and welded tubular pri 


Heating, Piping & Air Conditioning, December 1958 





EQUIPMENT DEVELOPMENTS 


Continued 





Adjustable Speed Drive. . 

.. designed to provide infinitely ad- 
justable speed over ranges of 8:1 
Louis Allis Co., Dept. HPAC, 427 E. 
Stewart St., Milwaukee |. 

“Allispede” adjustable speed drive 
operates from a-c power source. 
Available in ratings | to 20 hp with 
output speeds 1 to 10,000 rpm, For 
applications in food and chemical 
processing, other pumping and _ pip- 
ing applications. Units may be 
mounted vertically or horizontally on 
floor, wall or ceiling with output shaft 
and motor in any of four positions. 
Constant speed, squirrel cage induc- 
tion motor provides adjustable speed 
through mechanical interaction of ad- 


justable diam discs and ribbed belt. 





Submersible Pumps... 
] l b, 2. 
Red Jacket Mfg. Co., Petro- 
leum Equipment Div., Dept. HPAC, 
P. O. Box 270, Davenport, lowa. 


“Big-Flo” pumps designed for use 


-available with 1, 3, 5 hp 


motors 


in underground storage tanks in bulk 


plants, ete., and will handle gasoline, 


180 


fuel oil, diesel oil, kerosene. Units 
will fit tank openings through 6 in., 
may be lifted from tank without dis- 


Motor 


windings hermetically sealed in stain- 


connecting pipe. features: 
less steel; plug-in connection between 
motor and lead wires; stainless steel 


shaft; overload protection device. 


Draft Control... 

.. designed for small boiler installa- 
Simplex Mfg. Co., Dept. HP- 
Vain St., Fon du Lae, 


tions 
1C, 198-206 
Wis. 

“Type H-HG” automatic draft con- 
trol in sizes 6 to 24 in., available as 
combination control for coal-oil-gas 
fired plants. Unit said to provide full 
control of draft intensity and 100 per- 
cent back pressure relief, May be in 


stalled on side of under breeching. 


Heat Transfer Coil... 

..designed to permit handling of 
fluids, vapors, corrosive gases 
Young Radiator Co., Dept. HPAC, 
709 S. Marquette, Racine, Wis. 

Coil 
from 600 to 100 F at working pres- 
sures to 2500 psi. Constructed of No. 


said to reduce temperatures 


316 stainless steel. For testing in 


chemical processing plants, paper 


mills, boiler systems, laboratories, etc. 





Spray Nozzle Mounting. . 
.. designed for liquid, gas, air lines 
for pressures to 250 psi— Spraying 
Systems Co.., Dept. HPAC, 3219 
Randolph St., Bellwood, Ill. 
“Split-Eyelet Connectors” provided 
in clamp sizes to fit 44, 34, and 1 in. 
1-1/16, 114 
and 13% in. OD tubing for use with 


Ye and 14 in. 


pipe and 13/16, 7%, 1, 
spray nozzles of all 
types. Gages or hose may be mounted 
to lines with connectors. Design fea- 
tures include: twin bolt clamp com- 
pression; heavy duty clamp in cad- 
mium plated steel or stainless steel; 
body materials in brass or stainless 
steel; hexagon body shape intended 
to prevent turning of body when noz- 


zles or fittings tightened. 


Iuminated Indicator... 

..developed to directly measure, in- 
dicate, transmit pressure, draft, differ- 
ential, and fluid level—Bailey Meter 
Co., Dept. HPAC, 1050 Ivanhoe Rd., 
Cleveland 10. 

As direct connected gage, each of 
two indicators may contain dia- 
phragm element for draft, low pres- 
differential 


bellows element for intermediate pres- 


sure, Or measurement; 


sure or level measurement. Ranges 


0.5 in. water gage to zero to 5000 


gi 
psig available. Seven in. indicating 
scales available in red, green, blue, 


vellow, orange, white. 
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Get positive piping protection with 


ZALLEA NON-EQUALIZING 
EXPANSION JOINTS... 


Zallea Non-Equalizing Corrugated Ex 
pansion Joints offer a degree of protection 
that can’t be equalled for absorbing move 
ment of piping due to temperature changes 
They protect interconnected equipment by 
absorbing movements in otherwise rigid 
piping systems. They are used in low pres 
sure and vacuum lines... between stills, 
tanks, columns, condensers, pumps and 
similar equipment. 


Standard Sizes: 3'' to 72” dia.; Special sizes 
to 50 ft. dia. Pressures: Vacuum to 50 psig 
Temp_ratures: to 1600°F. 


Special Applications. With the addition of 
proper components, Zallea Non-Equalizing 
Expansion Joints can be used as 


Universal Expansion Joints to absorb move 
ment in any direction... axially, laterally, 
angularly, or any combination of these 


Pressure Balanced Expansion Joints to 
absorb axial movement outside the unit and 
still carry pressure thrust 


Hinged and Gimbal Expansion Joints for 
piping systems that cannot be anchored in 
the conventional manner. 


Get the complete story of Zallea Expansion 
Joints in our new 72-page manual. They are 
available for any pressure condition to 
3600 psig. Write, on your company letter 
head, for your copy of Catalog 56. 


expansion joints 


Zallea Brothers «+ Wilmington 99, Delaware 


World's largest manufacturers of expansion joints 


Large Zallea Non-Equalizing Expansion Joint installed on deaerating 
heater of Ford Motor Company's River Rouge plant 
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BONNEY WELDOLET. | Continued 


for the world’s biggest 


ATOMIC SUBMARINE 











Hot Water Generator... 

..designed for heating, snow melt- 
ing, temperature control, hot water 
supply Precision Parts Corp., 
Dept. HPAC, 400 N. First St., Nash- 
ville 7, Tenn. 

Factory-assembled unit includes 
generating tubes, thermostats, water 
circulator, and safety valve. Designed 
for panel, convector, baseboard, ra- 
diator-type heating systems. Unit can 
also be used in combination with wa- 
ter chiller for year ‘round air condi- 


tioning. 


TRITON Main Steam Line Branch 
Connections full size and reducing sizes 
made with Bonney We/dolet Fittings. 


Bonney Weldolets featuring strength, improved 


(BONNEY) flow conditions and easy, economical installation Check Valve... 


are used on the atomic-powered TRITON, world’s ...designed for installation without 
WELDOLETSS largest and most powerful submarine. Launched cutting pipe on existing installations 
THREDOLETS# in August, 1958 at the Groton, Connecticut ship- Universal Valve Co., Inc., Dept. 


a yard of General Dynamic’s Electric Boat Division, HPAC. 611 South St.. Elizabeth. N. J. 


BRAZOLETS!# this twin-reactored sub—447 ft. long and displac- Full-flow “205-ORU” 114 in. pump 
eeeeeseeee = ing 5,900 tons—is scheduled for radar picket duty. check valve composed of four basic 
CARBON STEEL 


STAINLESS For detailed information about all Bonney Weld- 
ALLOY a 
for all services 


parts: valve body, spacer, threaded 
ing Fittings, call or write today! nut, female-threaded shank. Body 
screwed directly into pump casing; 

female-threaded shank attached to in- 

coming pipe; spacer inserted between 

FIONN, "4 body and shank, placing nut in align- 
4,94 ment to be tightened. Valves fur- 


GE 2.0 TOOL WORKS nished with either composition discs 
ALLENTOWN, PENNSYLVANIA or metal-to-metal valve seats. 
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SPEEDLINE FITTINGS SOLVE 
LEAKAGE AND 
ASSEMBLY 
PROBLEMS 


on 








Speedline Gasket ~ 
Seated Union features 
stainless ferrules with 
cadmium-plated car- 
bon steel nut. 


Here’s the stainless steel union to eliminate troublesome ground joints. The 
Speedline Union is gasket seated to eliminate leakage . . . bi- metallic to permit 
easy disassembly and make-up without galling or seizing. It's available in two 
styles ... for welding or expanding to low cost Schedules 5 and 10 pipe and the 


complete line of Speedline fittings. 
Advantages of Speedline Unions simplified piping problems at American Alcolac’s 


Baltimore plant ... permits ready removal of process lines located beneath floor 
[A LILC grating when necessary. Use of Speedline Fittings through- 
: out the plant’s piping system reduced labor and materials 


costs to a minimum . . . maintained high degree of process 
purity demanded in process operations. 


The complete line of Speedline Fittings with the exclusive 
“extra length’”’ feature, offer many assembly advantages 


and cost savings not possible with conventional fittings. ~~ 
Request your copy of Speedline Catalog today. 
eos 


STAINLESS STEEL FITTINGS —ror THE ULTIMATE_IN_ PROCESS | PIPING EPPICIENCY 
ee a a Se 


Ny 
2 9 


SPEEOLINE IS A REG.T.M. OF HORACE T. POTTS COMPANY 


Speedline Distributors are Located in Principal Cities 
Manufactured by HORACE T. POTTS COMPANY « 502 E. Erie Avenue « Philadelphia 34, Penna, 
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Continued 





Polyethylene Pipe... 
...developed to eliminate stress 
cracking—Carlon Products Corp., 
Dept., HPAC, 10225 Meech Ave., 
Cleveland 5. 

“Hi-Mol” pipe made from virgin 
polyethylene of unique molecular 
structure, says manufacturer. Slits, 
pinholes said to be prevented by mo- 
lecular structure. Resistant to chemi- 
cal corrosion, abrasion, deterioration 
from sunlight and subzero tempera- 
tures. Available in sizes 44 through 
2 in. in schedule 40 IPS and 75 psi 
pressure rated. Additional sizes avail- 
able for industrial applications. Con- 
tinuous lengths of 3 to 6 in. pipe 
available in units to 500 Ib total 
weight, Can be used with most chemi- 
cals with operating temperatures as 


high as 150 F. 


Gage Protector... 

.. developed to offer positive pro- 
tection for instruments such as ma- 
nometers, draft gages, electrical pres- 
sure switches, ultra-sensitive low-pres- 
Industrial 


sure transducers ri. 


Eng 
neering Corp., Dept. HPAC, 525 E. 
Woodbine, Louisville, Ky. 


Designed for atmospheric or rela- 


tive pressure system applications, 
“Gage Gard Jr.” is repeatable and 
will reopen after sealing at 2 percent 
below cutoff point. Adjustment and 
resetting of pressure point can be 
made at any time, says manufacturer. 
Available in four ranges, covering 
span of —15 to 85 psig. Specifica- 
tions, parts lists given in company’s 


bulletin “457 G.” 
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Bleed-off Valve... 
...in new addition to company’s line 

Vanning, Maxwell & Moore, Inc., 
Dept. HPAC, 250 E. Main St., Strat- 
ford, Conn, 

“Type 5560-S” stop and bleed-off 
valve is of angle-type with a 34 in. 
male NPT inlet, 14 in. female NPT 
union outlet and a 14 in. NPT bleed- 
off valve connection. Ratings are 600 
psi at 910 F and 2000 psi at 100 F. 
Outside screw, yoke, body come in 
choice of forged carbon steel, Type 
304 stainless steel, Type 316 stainless 
steel. Trim material is standard 11 
to 13 percent chrome stainless steel, 
but 304 or 316 stainless steel also 
available. Bonnet gasket made of 
spiral wound stainless steel and as- 


bestos. 


Draft Inducer... 

.. developed for oil, coal, gas-fired 
installations—Walker Mfg. and Sales 
Corp., Dept. HPAC, 1720 Penn St., 
St. Joseph, Mo. 

“Shur-Flo” di 
of motor driven’ fan mounted on flue 


draft inducer consists 


pipe with stainless steel shaft extend- 
ing inside pipe carrying stainless steel 
propeller type fan blade. Unit oper- 
ates on 0.5 amp at 110 volts a-c. 


Pressure-Vacuum Control 
... designed for use in hazardous lo- 
cations where explosive gases or va- 
pors are present—United Electric 
Controls Co., Dept. HPAC, 79 School 
St., Watertown 72, Mass. 

“Type J95” is uncalibrated; pres- 
sure settings made by internal adjust- 
ing nut. Models available with ranges 
between zero and 500 psi and maxi- 
mum pressures to 600 psi. Switch 
types include: normally open; nor- 
mally closed; double throw with no 
neutral position. Ratings at 15 amp 
and 115 or 230 volts a-c, other rat- 
ings also available. All switches single 
pole, suitable for 180 F ambient tem- 


perature. 


Tube Clamp... 
...in design incorporating pawl-and- 
ratchet locking _ principle—Dixon 
Valve & Coupling Co., Dept. HPAC, 
134 Columbia Ave., Philadelphia 22. 
“Perm-A-Grip” reusable clamp at- 
tached, tightened by winding action; 
clamping band reeled in, leaving no 
excess exposed, Three standard sizes 
for outside diameters from °4 to 8 
in. Band is stainless steel; other parts, 
heat treated steel, cadmium plated. 
For applications with all types of 
hose, tubing and flexible pipe connec- 
tions, insulating covers and pads on 


heating lines. 


Heat Exchanger Tube... 
...in new line—Chase Brass & Cop- 
per Co., Dept. HPAC, 236 Grand St., 
Waterbury 20, Conn. 

Available in straight lengths to 
75 ft, in diameters from 5% to 1 in. 
Tube also produced with uniform 
gage U-bends, thickened center U- 


thickened end U-bends, 


according to requirements. Recom- 


bends, or 


mended by manufacturer for use in 
chemical, petrochemical and power 


industry applications. 
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B.E Goodrich 


F. Goodrich saves Sheraton a cool $9,517.26 


around bends, gives a much neater appear 


Philadelphia’s new Sheraton boasts 
8,100 feet of B. F. Goodrich Cell-Tite 
Tubing on water lines of 1,000 room air 
conditioners, and for good reason! 

Saves labor costs: “With B. F. Goodrich 
Cell-Tite Tubing,” says Mr. Earle Baltz, 
executive of Achenbach & Butler, Inc. 
insulation specialists, “we cut the time 
needed to put insulation on two lengths of 


Heating, Piping & Air Conditioning, 


December 


pipe from a normal three hours to only 20 
minutes. This individual saving of two 
hours and forty minutes became a saving 
of 2,666 man-hours on the whole job 
Labor on this cost $3.57 per hour—multi 
plied by the total time, making a saving 
of $9,517.26!” 

Why they selected B. F. Goodrich 
Cell-Tite: ‘Ic effectively prevents conden 
sation on pipes carrying cold water 
through warm areas, holds heat of hot 
water in pipes. The material suffers no 
effects from constant exposure to maxi 
mum heat rating. 
under heats approaching its rated 220 
resistance, has a K factor of 
maximum insulation without undue thick 


continually holds up 


27 giving 
ness, is consistent and uniform in quality 
and assures even all-around insulation by 
being of ‘closed-cell’ construction.” 

Easy to install: “This tubing cuts labor 
costs by easy-threading on pipe, fits 


1958 


ance. To strip the ends, we held the tubing 
back clear of the connection, held it in 
place with wire. After the connection was 
made, the wire was cut and the insulation 


moved over the exposed section. Even 
after being wired in a compressed posi 
tion for two months, the tubing showed 


no permanent set! 


Get free booklet: For complete infor 
mation and free booklet write The B. I 
Goodrich Company, 481 Derby Place, 


Shelron, Connecticut 


B.EGoodrich 


insulation tubing 





EQUIPMENT DEVELOPMENTS 
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Controlled Volume Pumps 
..with minimum of working parts 
and bearing surfaces to translate high 
speed rotary motion to low speed 
reciprocating motion—Milton Roy 
Co., Dept. HPAC, 1300 E. Mermaid 
Lane, Philadelphia 18. 
“Polar-Crank” drive unit and speed 
reducer is integral part of pumps and 
runs in oil bath, permitting manual 
or automatic adjustment of capacity 
from zero to 100 percent. Capacity 
adjustment closely approximates lin- 
ear relationship and can be made 
while pump is running. Using stand- 
ard speed motors, several volume 
pumps can be coupled to single motor 
with each pump retaining individual 
capacity adjustment, With liquid ends 
constructed of alloy steels for corro- 
sion resistance, pumps have capac- 
ities to 29 gph and will meter against 


pressures to 1900 psi. 


Finned Tubes... 

...in new 6 in. OD size—Griscom- 
Russell Co., Dept. HPAC, Massillon, 
Ohio. 

Fins increase heat transfer surface 
to 10 times bare tube area. Range in 
height 34 to 114 in. for new 6 in. 
size. Available to withstand pressures 
to 5000 psi and temperatures to 1150 
F, depending on materials, Fin and 
tube materials include steel, copper, 
aluminum, admiralty, monel, stain- 
less steels, and chrome molybdenum 


steels. Precoiled fins wound under 
tension into grooves on tube. Helical 
finned tubes used in heat exchangers 
for air and gas inter- or after- cool- 
ing, pipeline heating, fuel preheaters, 
chemical vapor condensing, exhaust 
steam condensing, heating or cooling 


air, other liquids. 


“G"’ Clamp... 
...With pipe or conduit saddle added 
to lower jaw—Grinnell Co., Inc., 
Dept. HPAC, 260 W. Exchange St., 
Providence 1, R. I 
Developed from “C” clamp, mal- 
leable iron “G” clamps are for vari- 
ety of applications where conduit and 
pipe to 4 in. must be supported di- 
rectly under structural steel. Maxi- 
mum recommended loads from 210 to 
150 Ib, for the: smallest to largest 
sizes, and temperatures to 450 F, with 


safety factor of 5. 


Tube Piercing Valves... 
Henry 
Valve Co., Dept. HPAC, 3215 North 
Ave., Melrose Park, Jil. 


includes _ tap, 


-in new, complete line 


Line port, and 


control valves. Line tap and line 
port valves provide permanent capped 


port for charging, discharging. test- 


Heating, Piping 


ing. Line port valves primarily for 
sealed systems. Control valves, angle, 
and two-way types, designed for use 
with company’s auxiliary valves, All 
valves in line are corrosion resistant, 
tamperproof, will withstand vibration 
and have leakproof seals. 


Flow Transmitter... 

.. developed for measuring flow, liq- 
uid level, other variables which are 
functions of differential pressure 
Hays Corp., Dept. HPAC, 800 E. 
Eighth St., Michigan City 14, Ind. 

“Model 245” is frictionless, liquid- 
free flow transmitter with no torque 
tubes, stuffing boxes, knife edges, or 
bearings. Transmitter is bellows-actu- 
ated type. Only sensing element is 
single element bellows. For pipe 
mounting, unit can be mounted on 
convenient vertical section of 2 in. 
pipe. Available in ranges from 20 to 


600 in, water gage. 


Flexible Coupling... 
...With floating nylon center member 
Climax Metal Products Co., Dept. 
HPAC, 863 E. 140th St., Cleveland 
10. 
Double-engagement flexible cou- 
pling for fractional horsepower appli- 
cations employs replaceable molded 
nylon disc to absorb shock and mis- 
alignment. Couplings are of minia- 
ture size: overall dimension of largest 
is 11%4 in. long by 114 in. diam. 
Initially produced in ratings of 1%, 


14, and 14 hp at 1750 rpm. Torque 
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CONSTANT ° 
VOLUME 
UNDER ALL | 

CONDITIONS 4 


EXCLUSIVE 
FEATURE 


ASSURES 
The new Thermotank Con-Vol Unit delivers constant air volume over a 
PRECISION wide range of varying inlet pressures. Instant response and positive 
CONTROL valve closure are obtained due to the complete absence of linkage or 
complicated operating mechanism. Both the hot and the cold valves are 
OF Al R regulated by the flow controller as conditions demand. An access door 
VO LU M E AND permits inspection of all moving parts and easy removal of valves and 
controls. For more information on Con-Vol equipped units ask your 


TE M P = RATU RE Thermotank-Agitair representative or write direct to Air Devices Inc. 


(= eD 


high velocity units * punkah louvers 
air diffusers « filters « exhausters 
registers and grilles 











Sold exclusively by representatives for 


AIR DEVICES INC. « 185 MADISON AVENUE, NEW YORK 16, N.Y. 
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Write for latest 


Bulletin 


THE 


... all yours 
in a single 
fof- ler e-lel=) 


3-PASS 
BOILER-BURNER UNIT 


This is the modern 3-PASS boiler with complete 
wet back that makes refractory problems a thing 
of the past . . . the Titusville Boiler that gives you 
faster steaming, better heat extraction, higher 
efficiencies all along the line! No welded tubes, 
lower stack temperature—everything for longer 


life and dependable service. Check us! 
B-3333 


TITUSVILLE tron works co. 


A Division of 


BOILER DIVISION 
BOILERS for Power and Heat .. . High and Low Pressure a" 


Water Tube Fire Tube Pockage Units 


Wells 


PROCESSING EQUIPMENT DIVISION 


Crystollizers Direct Fired Heaters Evaporators 


ioe Sichengon «  . ing and Gending Une Gxt = TITUBSUULLE, PENNISYLUAINA 


Opening Doors . Special Carbon and Alloy Processing 


FORGE DIVISION 


188 


Vessels 


Crankshafts 
Shafting 


Synthesis Converters Monufacturers of A Complete Line of Boilers 
for Every Heating and Power Requirement 


Piants at Titusville, Pa. and Warren, Pa. 
Pressure Vessels Hydraulic Cylinders 
Straightening and Back-up Rolls Offices in Principal Cities 


Heating, Piping 


EQUIPMENT DEVELOPMENTS 


Continued 





loads are transmitted through free- 
floating nylon member for resistance 
to shock, maximum compensation for 
vibration and angular and _ parallel 


shaft misalignment. 


Vise Stands... 

..in combination with vise—Toledo 
Pipe Threading Co., Dept. HPAC 
1445 Summit St., Toledo 4, Ohio 

New vise stands in two new mod 
els: “7C” with chain vise, 1 to 5 in 
and “7Y” with yoke vise, 4g to 2144 
in. Either model can be converted 
from chain to yoke or yoke to chain 
with few additional parts. Bases have 
three pipe benders over rear leg, said 
to eliminate tipping when bending 


pipe. 


Odor Control... 

..employing companys solid form 
odor counteractant lirkem, Ine 
Dept. HPAC, 241 E. 4Ath St., Neu 
York 17. 

“Sentinel” dispensing unit for pack 
aged air conditioner units consists of 
two sections. Inner unit made of ano 
dized aluminum, measures 15-3, 
9-1/3 ly, in.: outer cover is 1614 
xX 9-36 & 51% in. Unit fastened to 


packaged air conditioner so vapors 
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EQUIPMENT DEVELOPMENTS FREEDOM 


from pumping worries 


Continued 





from evaporation chamber are drawn 
into air conditioning air stream. De- 
sign permits gradual feeding of fresh 
solid odor counteractant into cham- 


ber as charge is exhausted. 





Electric Heating Bank... 

..intended for use with auditorium 
type unit ventilators—Edwin L. Wie- 
gand Co., Dept. HPAC, 7500 Thomas 
Blvd., Pittsburgh 8. 

Heating elements are tubular finned 
metal sheath type. Fintube elements 
have totally enclosed, insulated con- 


struction. Units shown have 128 kw TAKES THE HEAT OFF This pair of 8” Type L-3 Weinman pumps 
° ; ; supplys water to oil and hydrogen coolers for 30,000 k.w turbo 
capacity, may be mounted in series generator at Columbus and Southern Ohio Electric Company 
for greater capacity. 
No problems here with big capacity 
Weinman Type L Pumps on the job 
It takes a pump with a lot of “work-ability” to give long-lasting, 
low-cost service on the big jobs shown here. These Weinman 
single-stage, split-case centrifugal pumps are built to outperform 
all others in heavy-duty, continuous operation. Available in 3 
models for low, medium or high head service. Free Bulletin No. 
1200SS gives complete information. Write for your copy today. 


. 
Flexible Hose... 

..developed to give extreme flexi- 
bility, high resistance to deteriora- 
tion—Burton Mfg. Co., Dept. HPAC, 
Viddle field, Ohio. 

Hose extruded in continuous, seam- 
less lengths of neoprene. Has spiral- 
ribbed construction, permitting hose 

HOW TO MAKE A RAISE WITH FOUR OF A KIND NO HOT AIR 3 Weinman Type L-1 pumps easily 
to retain circular cross section even 4 Weinman Type L-3 pumps boost filtered water handie needs of this 4,902,196 cu. ft. air con 
from clear water chambers under beds to 50’ ditioning plant for large Federated Department 
when bent sharply. Can be crushed elevated storage tank at municipal pumping sta Store. Efficient Weinman pumps deliver rated 

; : tion. Day-in, day-out service is no strain for these capacity at wear-saving motor speeds. Cost 

without damage. Use of neoprene units . - Maintenance costs are negligible much less to own and operate 


elastomer provides resistance to oxida- 


tion, oxone, oils, dilute acids, sun- WEINMAR PUMP: 
THE co. 


light and heat aging and abrasion. 
290 SPRUCE ST. COLUMBUS 8, OHIO 


Produced in 2, 214 and 3 in. diam in 


lengths to 11 ft. Centrifugal Specialists 
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Tube Cutter... 

...lO give increase in size range, 

faster cutting, and greater versatility 
Imperial Brass Mfg. Co., Dept. 

HPAC, 6300 W. Howard St., Chicago. 

“Hi-Duty 274-FA” 


tube cutter increased to handle 14 to 


Capacity of 


VY, in. OD tubing, hard or soft tem- 
ver. Larger cutting wheel for faster 
cutting. Features cited: retractable 
reamer; flare cutoff groove permit- 
ting cutoff of damaged flares; free- 
thrust 


wheeling ball bearings for 


quick size adjustment, 


Hex Wrench... 

...With adjustable four sided jaw 
Ridge Tool Co., Dept. HPAC, Clark 
St., Elyria, Ohio. 

Angular jaw design of “Rigid” hex 
wrench said to give added leverage, 
positive grip on hex nuts, square nuts, 
valve packing nuts, unions, gas cocks, 
rough or finished. Wrench has nar- 
row jaws with heavy-duty construc- 
tion. Available in three sizes: “No. 
11”—3,% to 34 In.; “No. 17” 
“No. 25” 


% 10 


1, in.; 1 to 2 in. nuts. 


Prefabricated Piping... 
..with new closing method—F. B. 
Kaiser Co., Dept. HPAC, 2114 W. 
Lake Ave., P. O. Box 47, Glenview, 
Il. 


Quick coupler, coupling, and tele- 


YOU CAN BUY AIR FILTERS WITH 
CONFIDENCE FROM MEMBERS OF... 


The Air Filter 


Institute 


Box 9325 
Washington 5, D. C. 


Air Devices, Inc. 
185 Madison Avenue Mi pol 


Minneapolis-Honeywell Regulator Co 
H 8 Mi +. 





New York 16, New York 


Air Filter Corporation 
108 N. Water Street 
Milwaukee 5, Wisconsin 


Air-Maze Corporation 
25000 Miles Road 
Cleveland 28, Ohio 


American Air Filter Co., Inc. 
215 Central Avenue 
Louisville 8, Kentucky 


*Technical Filter Co. 
2719 South Poplar Avenue 
Chicago 8, Illinois 


Continental Air Filters, Inc. 
2520 Helm Street 
Louisville, Kentucky 

Trion, Inc. 
Dollinger Corporation 


20 Centre Park 
Rochester 3, New York 


Vortox Company 
121 S. Alexander Avenue 
Claremont, California 


Drico Industrial Corporation 
100 Eighth Street 
Passaic, New Jersey 


Fram Corporation 
Providence 16, Rhode Island 


*Formerly Wilson & Co., Inc 


1000 Island Avenue 
McKees Rocks, Pennsylvania 


Westinghouse Electric Corporation 
Sturtevant Division : sovies Open 
Hyde Park, Boston 36, Massachusetts 


Owens-Corning Fiberglas Corporation 
National Bonk Building 
Toledo 1, Ohio 


Pittsburgh Plate Glass Company 
Fiber Glass Division 

One Gateway Center 

Pittsburgh 22, Pennsylvania 


Research Products Corporation 
1015 E. Washington Avenue 
Madison 10, Wisconsin 


gig 
i 


SFeF 





» Sth Avenue 


scoping end now available, Flanged 
cast iron casings, solid sleeve and me- 
methods all 


chanical joint closing 


may be supplied. Bulletin “No. 111” 


describes company ’s line. 


Fog Nozzle... 

. . designed for protection of trans- 
formers from fire—Bete Fog Vozzle, 
Inc., Dept. HPAC, 309 Wells St. 
Greenfield, Mass. 

“N-9” nozzle said to be nonclog- 
ging due to use of patented spiral 
element for spray generation. Four 
nozzles per transformer said to be 
sufficient for full protection. Unit de- 
livers 100 gpm at 25 psi with 75 deg 
full cone spray made of cast bronze, 


unit has 114 in. male pipe thread. 


SOLD ONLY THROUGH JOBBERS AND DISTRIBUTORS 
Manufacturers Agents Calling on Sobbers anc 


CAIN MANUFACTURING CO. 


Phone FA 2-0354 


Birmingham, Alabama 
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Metal Connectors... 
...With braid design intended to provide high burst 
strengths—Korfund Co., Inc., Dept. HPAC, 48-01 F 
32nd Pl., Long Island City 1, N. Y. 

“Flex-Hose” 


transmission of vibration and pulsations into rigid 


flexible metal hose sections attenuate 


piping, compensate for misalignment, reduce strain on 
piping. Constructed of corrugated, seamless tubing, 
protected and reinforced by outer braiding. Tubing 
and braid available in bronze or steel, depending on 
operating conditions. Maximum working pressures at 
70 F vary with size to 1700 psi. Operating tempera- 
tures to 750 F, depending on materials. Available for 
seven pipe sizes, 5 to 16 in. ID; stock lengths: 31 to 


72 in. 


Tube Reamer... 

..designed to reduce task of cleaning coal, oil, o1 
gas fired boiler tubes to one man job—Viking Research 
Corp., Dept. HPAC, 618 Indiana Ave., 
Wis. 


With “Jet-Air” tube reamer, compressed air used 


Sheboygan, 


to rotate four steel scrapers at high speed. Soot. scale 
cut from boiler tube walls and blown forward into 
breeching at end of tube. Tool operates on 60 to 90 
psi air pressure. Motor rotates four steel scrapers at 
4000 to 5000 rpm; centrifugal force provides cutting 


pressure, 


Air Diffusers... 
...with matching return or exhaust units—Air De- 
vices Inc., Dept. HPAC, 185 Madison Ave., New York. 
“Perfair” air diffusers incorporate interchangeable 
cores available in unlimited air pattern arrangements 
for one, two, three, or four way blows. Units include 
air controllers for positive adjustment of air deflection 
after unit is installed. Perforated face plate blends 


with acoustical ceilings. 
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The 
Kangaroo 
W ho 
Forgot 
How 

To Hop 


nce upon a time... 


there was an old Roo who decided to rest on his 
laurels. He had a pouch full of aboriginal air filter 
designs and wouldn’t specify anything new. 

His plan boomeranged when he discovered that 
modern air handling systems required new designs 
in air filters. He realized he had to get hopping o1 
he’d be left down-under. He tried... but the old 
bounce just wasn’t there. 

One day his friendly Far-Air man showed him 
the new Hi-Kleen, a semi-automatic, disposable 
media filter which combined two stage filtration in 
a compact unit. The old Aussie took one look and 
knew he was back in the game. 


Moral: 


Compare before you 
specify. The Hi-Kleen is 
only one of the new Far- 
Air Filters that will 
better meet modern re- 
quirements. Slip the 
coupon below in any 
mailman’s pouch. 


EA. EG 


COMPANY 


NEW YORK LOS ANGELES 


ee 


I 
i 
1 
i 
I 
i 
i 
! 
I 
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FAKR COMPANY 
P.O. BOX 45187 AIRPORT STATION 
LOS ANGELI 45, CALIFORNIA 


Boomerang me the new bulletin on Hi-Kleen Filter 


NAME 





COMPANY 


STREET 
ADDRESS 
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...plus new 150 lbs. working pressure! 


ee eens ~~ 


4 
Ce 


States a 
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Sylphon Packless Expansion Joint No. 1291 


Two major improvements now make this widely-used Fulton Sylphon 
Packless Expansion Joint your best buy for absorbing pipe line expansion. 
Traverse is up 33% to a total of 2’. Working pressure limit is increased by 
50% to a new high of 150 lbs. Stainless steel multi-ply Sylphon® Bellows 
is internally guided and equipped with anti-torque feature ...stays foolproof 
for years and years. No packing maintenance . . . no installation worries. 
Delivered fully assembled ready to install in vertical or horizontal steam or 


water lines. Pipe sizes *4’’ to 3”. 


New No. 1290 low pressure type Packless 
Expansion Joint for steam or hot water lines. 
Special packing gives dual protection against 
leakage. %" traverse. 60 Ibs. pressure. Pipe 
sizes %" to 2", 


No. 111-M Packless Expansion Joint features 
powerful corrosion-resistant Monel bellows plus 
emergency packing. This is the ultimate in 
materials and quality design for hot or chilled 
water lines. 14" traverse. Pipe sizes %" to 3". 


WRITE FOR BULLETIN XH-65 


° CONTROLS COMPANY 


FULTON SYLPHON DIVISION ; Knoxville 1, Tenn. 
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Flaring Tool... 
-in 45 deg design intended to pro- 
vide faster more accurate operation 
Imperial Brass Mfg. Co., Dept. 
HPAC, 6300 W. Howard St., Chi- 
caga. 18. 
*Hi-Duty 


chevron 


300-F” has self-gaging, 
gripping action and high 
strength flare radius, Also has die 
recess for automatic forming of flares 
to conform to exact dimensions. 
Chamfer in each flaring die has defi- 
nite radius at base. Flares on six tube 
sizes—3/16, 14, 5/16, 34, 1% and 5% 
in. OD—in soft copper, aluminum, 
and brass can be made. Tool finished 


in chrome nickel. 


Flue Spillage Switch... 

.. designed to shut off gas burner 
in heating system when flue products 
spill from draft diverter into occupied 
space—Wilson Industries, Inc., Dept. 
HPAC, 3831 Bedford Ave., Brooklyn. 

“Spilswitch” consists of thermal 
disc which responds to presence of 
flue products by closing gas supply 
and shutting off burner. Unit posi- 
tioned at relief opening of diverter. 
Specific models for horizontal, verti- 
cal, and barometric diverters. May 
also be used with gas water heate1 


installations. 
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WHERE THERE’S BUSINESS ACTION THERE’S A BUSINESSPAPER 


Some blessings we take for granted. Like ice cubes. Or 
indoor plumbing. However, older men—wiser men—say a 
little prayer of thanks for things they know they couldn't 
do without. 

Among these wiser men are the men who make top-level 
decisions in business. 

To make decisions, they must have facts. All the facts. 
All the pertinent information they can get. And they get a 
major portion of that information from one unique source: 
the business publications they subscribe to. 


No businessman is fully informed until he reads his business- 
paper. He reads it for profit, not for pleasure. He searches 
it through for news of the trade or industry. For facts. For 


One of & series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 


fresh ideas. For new products he can put to work. And he 
reads the advertising with the same intense concentration 
he devotes to the editorial pages. 

He knows that his businesspaper is vital to his success 
to his very livelihood. And he says a little prayer of thanks. 
Every man on the way up can profit from his example. 
Take a tip from the reading habits of key men at every 
level. Take out a subscription of your own. Read every 
issue...and read it searchingly. It’s your businesspaper, too. 


Heating Piping & Air Conditioning 


Chicago, Ul. 


6 North Michigan Ave., 





EQUIPMENT DEVELOPMENTS capacity supplemented by use of water—-Dunham- 


Continued Bush, Ine., Dept. HPAC, West Hartford, Conn. 
Water side condensing surface acts as safety device, 





designed to handle complete condensing load in event 
of failure of air cooled system. Construction of new, 
combination “BCW” unit same as that of “BC” con- 
densers with exception of condenser coil. Water circuit 
fitted by utilizing inner tube used to support inner fin 


of condenser coil. 


4 


e 
He 
ry 


Air Conditioners... 


...in two larger sizes of 714 and 10 tons—Refrigera- S 
tion Appliances, Inc., Dept. HPAC, 923 W. Lake St., a 
Chicago. § hase 

STAINLESS STEEL 


Additions to “Komfort Master” line give total of five WIRE BRAID 


sizes from 2 to 10 tons. Units made in three models: 


Thermocouple... 

... for measuring temperatures up to 2000 F at pres- 
sures to 50,000 psi—Bristol Co., Dept. HPAC, P. O. 
Box 1790, Waterbury 20, Conn. 


Metal sheathed, ceramic insulated thermocouple may 


double blower in larger models, single blower in small- 
er models; stripped or cabinetless units for furred-in 
installations. Designed for ceiling installation but engi- 
neered to permit floor installation. Adaptable for use 
with ducts. Velocities modulated to suit conditions by , 
volume control damper. be bent around twice its own diameter for access to 
difficult locations. Sheathing available in stainless steel 
and nickel alloy in diameters 1/16 to 14 in., lengths 
Air-Water Cooled Condensers... to 30 ft. Wire down to No. 30 AWG can be used. 

. designed to operate as normal air cooled condenser Thermocouples available in iron-constantan, copper- 


at selected ambient temperature, then have condenser constantan, other materials. 


een HEV-E-DUTY POWER 


nag GAS BURNERS 


LOW FIRE 
START 


Engineered for 
top performance under 


aamanen — 4 all weather conditions 





Precision-engineered Hev-E-Duty power 

gas burners are the low-cost answer to 

high heating efficiency with gas. Automatic 

electric ignition assures safe starting. Built- 

in low fire start that builds up slowly to 

the flame size required means smooth, safe 

operation. Minimum low fire and maxi- 

mum high fire can be controlled exactly 

for top efficiency with any boiler or furnace. 

Once set, the burner maintains this 

setting automatically regardless of weather. 

Sizes from 720,000 to 21,000,000 BTU. 

Hev-E-Oil and combination gas/oil models 

also available. For more _ information 

FIRE write Industrial Combustion, Inc., 4507 

TESTED N. Oakland Ave., Milwaukee 11, Wis., 
Dept. HPA-12. 


armroven INDUSTRIAL COMBUSTION 


FACTORY IN¢. 
GUARANTEED EXECUTIVE OFFICE: 4507 N. OAKLAND AVE., 
MILWAUKEE 11. WISCONSIN 
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Gas Regulator... 
...intended for low pressure service 
fir Reduction Sales Co., Inc., Div. 
of Air Reduction Co., Inc., Dept. 
HPAC, 150 E. 42nd St., New York. 
Single-stage inverse type “Airco 
9900” station gas regulators have 
large effective area of flexible dia- 
phragm. Designed for handling inlet 
pressure to 300 psi. Body of unit is 
machined brass forging with hexagon 
section intended to simplify disassem- 
bly. Hand tightening seals against 
leakage by means of rubber ring on 
diaphragm. Molded rubber dia 
phragm has nylon fabric insert. Ad 
justing screw is forged brass knob 


with ribbing. 


Threadless Pipe Fittings. . 

..developed to work equally well 
with galvanized, black iron or stand 
ard plastic pipe—Slip-On Co., Dept. 
HPAC, 436 Magnolia, N. W., Atlanta, 
Ga. 

Line of threadless, galvanized fit- 
tings, 14 through 2 in., built with 
neoprene Q-ring lodged in wedge 
shapea groove. Slip-on fittings make 
unions unnecessary, according to 


manufacturer. 


il 


Inch for inch, the lowest-cost way 
to take care of pipe motion . 


Never needs maintenance, 
because it’s completely 
packless 


Heliarc welded construction... 
and steel-encased for protection 
from external damage 


its 2-ply stainless steel 
Flexon bellows is designed 
to outlast the building 


INSTALL IT...FORGET IT! 


You can bank on it . . . Flexon Model H Expansion Compensator 
cost much less per in h of stroke than any other method ot absorb 
ing pipe expansion! Yet the Model H is built for hard service, with 
its 2-ply stainless steel Flexon bellows positive internal guide 


anti-torque device, and full protection from external damage 


This is why engineers and piping contractors aré specifying 
Model H for thousands of industrial piping jobs—in heatin 
tems, process piping, steam tracing, power piping—that us 
up to 3” and require up to 2” total movement at each Expat 
Compensator. Working pressures to 175 p.s.i. for %4 

to 125 p.s.i. for larger sizes up to 3”. 

Make the Flexon Model H Expansion Compensator a 

part of your next piping job. Write for design and ¢ 
the name of your Flexon re presentative. 


corporation 
EXPANSION JOINT DIVISION «+ 139] S. THIRD AVENUE, MAYWOOD, ILLING 


ee a> 


EAPANSION J01NTS maitar nose MON-mETALLIC HOSE ssu0Ws AIRCRATT COMPONENTS 





IMPORTANT 


NEWS ror 


COOLING TOWER 


BUYERS 


Dover “Packaged" Cooling Towers 
Join Famous Pritchard Line 


J. F. Pritchard & Co. of California and Dover 
Manufacturing Company merged October 1 
to offer one of the most complete range of 
cooling tower sizes and types in the industry. 
Dover's line of “packaged” towers plus Pritch- 
ard’s field-assembled towers can answer the 
requirements of any water cooling job. Write 
for catalog details. 


SNOUGSTRVS 
PARINER FOR 
PROGRESS 


COOL/NG SOWFAS 


GAS 4 A/R TREATING FQOU/PHMENT 


J.F. Pritchard & Co. 





MEARE SENTATIVES 


OF CALIFORNIA 


(WN BRINCIMAL C1TIES 
FROM COAST 4625 Roanoke Parkway, Kansas City 12, Mo 


7O COAST 


| EQUIPMENT DEVELOPMENTS 
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Charging Hoses... 

..intended for color coding when 
charging air conditioning system 
Superior Valve & Fittings Co., Dept. 
HPAC, 1509 W. Liberty Ave., Pitts 
burgh 206. 

Pack of three charging hoses con 
tains red, white, and green hose for 
visual separation of high side, charge 
line and low side. Each hose 36 in 
long, made of neoprene holding 
charge up to 500 psi working pres 
sure. Solid brass quick-couplers are 
heavily knurled with full flare engage- 
ment on both straight and 45 deg 
angle couplers. Soft composition gas 
ket gives quick seal, says manufa 


turer, 


Pipe Fitting... 
...in design combining line cap and 
extension fitting for 2 in. gas mains 

Dresser Mfg. Div., Dresser Indus 
tries, Inc., Dept. HPAC, 49 Fisher 
fve., Bradford, Pa. 

“Stop-N-Go” pipe fitting first used 
as terminal fitting for 2 in. mains. 
When main is extended, end nut and 
line cap removed from extension end. 
Extensions made without shutting off 
main as long as pressures do not ex- 
ceed 30 psi while extension is made. 
Fitting will accommodate working 
pressures to 60 psi. Has 14 in. purg 


ing outlet. 
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SPECIFICALLY 
Designed 
For Hot 
Water 
Heating _ 


Note compact design of this 
Model SPWC-57-50-N3 
Combination Gas-Light Oil 
Fired Hot Water Heating Boiler 


York-Power Packaged Boiler Overcomes Operational Problems for 
All Types of Hot Water Heating Installations 


The use of steam boilers for hot water heating, al- 
though accepted, has been inefficient and especially costly 
from a maintenance point of view because of internal shock 
and condensation. Now, York-Power engineers have 
achieved another first-—the development of a completely 
packaged boiler designed specifically for hot water heating 


These advanced new units may be used for continuous 
heat delivery at varying rates of heat flow or for intermit 
tent heat delivery at fixed rates of flow. To serve these two 
basic systems, York-Power engineers had to face up to and 
solve new problems not heretofore fully realized 


Here are the solutions: 


1. Elimination of Shock and Condensation through 
proper use of mixing valves and an anti-shock control. 


Industrial Division YORK-SHIPLEY, Ime. york, pa. 


2. Improved Water Circulation and Air Elimination by 
reverse water flow through boiler supply water diffuser 
tube, and proper air venting 

3. Lower Installation Costs with factory-mounted and 
wired circulator and low-water cut-off and use of all-welded 


and flanged piping 


In addition, these new boilers mean worthwhile fuel econ 
omies because of their unitary design. They operate on ga 
as well as low-cost heavy fuel oils or lighter fuel oil. Model 


for combination gas/oil firing are also available 


Now available in 14 sizes ranging from 26 H. P. to 500 H. P 
Shipped complete—and factory tested. S. B. |. rated. Us 
these York-Power boilers on your next heating job. Mail 
the coupon for complete specifications TODAY! 





Industrial Division—York-Shipley, Inc., York, Pa 


Please send me new illustrated brochure giving full details 


about York-Power's new line of Hot-water Boilers 


Name 
COMPANY 


Street 





PAKETTE 
10 to 50 Hp 


FIRE-PAK 
35 to 485 Hp 


STEAM-PAK 
15 to 600 Hp 
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SCOT-PAK 
52 to 400 Hp City 
Oil and/or Gas Firing Oil and/or Gas Firing Oil and/or Gas Firing Oil and/or Gas Firing 
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gzgrhe double diamond assures double value | EQUIPMENT DEVELOPMENTS 


Three-way Plug Valve... 

..designed to give leakproof shutofl 
to prevent external and body leakage 

Circle Seal Products Co., Dept. 
HPAC, 2181 E. Foothill Blvd., Pasa- 
dena, Calif. 

Sealing with O-rings on face of 
cylindrical plug and on diameter of 
plug gives tight seal without adjust 
ment, says manufacturer. “Series 
9300” general purpose valve has 
three ports arranged as three-way 


SIZES Va" TO 1”, 20004 SCREW-END OR SOCKET WELD SIZES Va” TO 2”, 60004 SCREW-END OR SOCKET WELD ; ; 
. valves to provide one inlet, one outlet, 


one exhaust. When functioning as 


Installation flexibility with permanent piping strength — sclector valve, one inlet and two out. 


lets or two inlets and one outlet are 


GET BOTH WITH WS 
0-RING FLANGE UNIONS 


NOW, you can install high pressure piping systems that can easily be 
rearranged and adapted with full assurance that the unions will give the 
leak-proof service of permanent installations. This is made possible by 
these adaptable features of W-S O-Ring Flange Unions: 

@ Available in 2-bolt and 4-bolt types, e Sizes 4” to 1” in 2-bolt 3000#; sizes 


according to size. 1” to 4” in 4-bolt type 3000#; sizes 
V2" to 3” in 4-bolt type only 6000#. 


@ Available in Screw-end and Socket O-Rings available in a variety of mate- 
Welding Types—3000# and 6000#. rials for a wide range of service. Fan Inlet Vanes... 
Specify forged steel W-S O-Ring Flange Unions for a tight seal against fluid ..-developed for power saving at 
pressure in piping for hydraulic machinery, refrigeration piping, steam and part-load operation of centrifugal 
water lines, process liquid and gas lines, and many other applications. fans—Dryer Electric Corp., Dept. 
For full specifications, write for Bulletin U-1-58 HPAC, 164-166 Wallabout  St.. 
nee. Brooklyn 6. 
W-S manufactures a full range of high quality drop forged fittings, unions and Volume of damper-equipped fans 
couplets...in carbon, stainless and alloy steels. For full information about these 


products, or for your specification forging requirements, write to: W-S Fittings Works, 
H. K. Porter Company, Inc., Box 95, Roselle, N. J. at pressure desired. Non-binding 





controlled manually or automatically 








vanes turned by low friction linkages 


H. Ke PORTER COMPANY, INC. in centered control box facilitate re- 
mote control of fan volume. Dampers 
FORGE AND FITTINGS DIVISION 


W-S Fittings Works, Roselle, N. J. « Cleveland Forge Works, Cleveland 4, Ohio 
Stainless Stee! Works, Duncannon, Pa 


available as integral part of com- 


pany’s “TC” fans. 
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Continued from page 190 


~ 
Feedwater Treatment... | A nnouncin g 
... formulated to present no special 
handling or storage problems—Betz 
Laboratories, Inc., Dept. HPAC, Gil- 
lingham and Worth Sts., Philadel- 
phia, 24. L ra D 
“Hyzeen” is 35 percent aqueous 
solution of hydrazine, non-flammable —_— 
with neither flash nor fire point. Espe- 
cially intended for the removal of Vv re & ‘, = L ay 


oxygen from feedwater for high pres- 


sure boilers. Formula reacts with NOW stop corrosion before it starts in 
oxygen without adding dissolved sol- new storage vessels. Specify a Novelon lined 
vessel from Ellicott to prevent corrosion, 
rusty water; contaminated contents. 

Ellicott has combined its fifty years of 
building unfired pressure vessels and storage 
tanks—with ten years of developing a com- 
plete line of Novelon Linings of cement, 
rubber, lead, copper and the new plastic 
linings that allow much higher heat re- 
sistance. 

Novelon linings solve the corrosion prob- 
lems in storing and processing water, acid, 
food and chemicals. Send us your corrosion 
problems today. 


ids to boiler water. 





Roof Ventilators... 

.. With flat curb base for low silhou 
ette—E. Van Noorden Co., Dept. 
HPAC, 122 Magazine St., Boston 19. 

| pblast” units designed to pro- 
vide high velocity, large capacity, 
vertical discharge to remove excessive 
heat, smoke, fumes from over fur- 
nace, vats, tanks at rates to 86,000 
cfm. Fan action opens dampers, pro- 
vides rapid exhaust. Designed to fit 
any flat or pitched roof. Available in 
26 models to exhaust from 1628 to 


86,000 cfm. Specify ELLICOTT 
THERE'S NO EQUAL 


Temperature Controls... 
..designed to enable hospital pa 
tients to adjust temperature— Minne 
apolis-Honeywell Regulator Co., Dept. n 


HPAC, 2753 Fourth Ave., S., Min- = Bi fere T 


apolis 8. 
neapolis FABRICATORS. INC. 
Control center developed in collab- 


oration with hospital officials to re- 





duce costs of patient care. Switches, 





pushbuttons, knobs mounted on small 

panel of control center on bedside 

table within reach of patient. With 
2 WOT WATER GEnetenTors 

control panel, patient may regulate 

heating or air conditioning of hospi- Representatives in Major Cities 

tal room, make other comfort adjust- Clare and Kioman Streets * Baltimore 30, Maryland 

ments. 
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Drain elbow used as the ‘body 
for a DURABLA Basic-Check Unit 


F wi ae 
ei ley ' 
pine mr i 


Basic-Check U sec a Basic-Check Unit at inlet end of this 
tandard side inle bend completes the check valve 


How you can “make” a check valve 
to meet any emergency 


Just take a DURABLA Basie-Check Unit... combine it 
with a standard pipe fitting...and you have a complete 
check valve that’s perfect for practically any service. 
Keep a few Basic-Check Units on hand and you are pre- 
pared for any emergency. 

Because it will operate in any position, the DURABLA 
Basic-Check Unit can be iattallied without changing exist- 
ing lines. Made of stainless steel, they'll handle almost 
any liquid, gas or air...over a broad range of pressure- 
temperature ratings. 

DURABLA Basie-Check Units are versatile, depend- 
able, efficient and inexpensive. They come in seven 
standard line sizes, from %” to 2”. Also available: 
DURABLA Reducing Couplings of stainless steel. 

Ask for a copy of Bulletin HPAC-128. 


DURABLA MANUFACTURING COMPANY 
114 Liberty Street, New York 6, New York 


DM-32 


Heating. Piping 
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Blowdown System... 

..in fully automatic design—Fred 
H. Schaub Engineering Co., Dept. 
HPAC, 2110 S. Marshall Blvd., Chi 
cago 23. 

System includes automatic sample 
cooling; illuminated sight flow indi 
cators; stainless steel “knife-closure” 
dial-calibrated volume-control valves; 
automatic drain aftercooling; auto 
matic, timed, pressure flush for 
strainer drains, flash tank, other 
items. Console cabinet has pressure. 
temperature, level instrumentation. 
Accommodates two, three, four blow 
down stations with total capacity up 
to 5000 Ib blowdown per hr for eithe1 
250 or 600 psi maximum working 


pressure, 


Propane Diluter... 

. developed to automatically supply 
accurate mixtures of propane and air. 
or butane and air—Selas Corp. of 
Imerica, Dept. HPAC, Dresher, Pa. 

Propane diluters can be connected 
lo existing gas piping and eliminate 
need for dual piping, separate blow 
ers, inspirator mixers, etc. Design 
incorporates balanced pressure, full- 
floating mixing valve with precision 
gas and air metering ports. Valve 
can be adjusted for prec ise control of 
gas-air ratio. Capable of turndown 


through range of 50:] 
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Plastic Pipe... 

. developed for use with natural 
gas lines, chemical piping, deep well 
Products 


10225 Meech Ave.. 


piping—Carlon Corp. 
Dept. HPAC, 
Cleveland 5. 
“HTHT” plastic pipe made from 
kralastic resin can be used at tem- 
peratures to 180 F with tensile 
strength allowing high working pres- 
sure ratings. Pipe resistant to rust, 
electrolytic corrosion, corrosion from 
soil condition. Available in sizes 14 
through 6 in. for working pressures 
of 100, 125, 150, 200 psi and in 
special “Schedule 80 IPS” for work- 


ing pressures to 500 psi. 


a 
n 


Pump Controls... 
...designed to provide wide diffe: 
ential for control of two pumps or 
one pump and high or low alarm 
Vagnetrol, Ine.., Dept. HPAC, 2110 
S. Marshall Blovd.. Chicago 23. il. 
“Model A-102F Tandem” and “A 
103-F Tandem” for flanged mounting 
and “A-102 Tandem” and “A-103 
Tandem” for screwed mounting 
change switch actuation points by 
sliding displacers up or down as de- 
sired. Units are factory set for in 
dividual application requirements. 
Factory settings range 0.35 specific 
gravity to 1.8, depending on displacer 
material furnished. All models pro- 
vided with glazed porcelain displacers 


as standard. 


Heating, Piping & Air Conditioning. 


100 percent 
air recirculation ? 


youre crazy! 


Total recirculation isn’t the answer in every case but it gives the best 
purity and the lowest cost for many ventilating situations, The point is, 
Barnebey-Cheney activated charcoal air purification lets you design 
for total recirculation of inside air, and save substantially in both ini- 
tial investment for heating and cooling equipment and operating costs. 

A typical well designed system uses outside air in the spring and 
fall for cooling and 100% recirculation with activated charcoal purifi- 
cation in the summer and winter. In most buildings normal infiltration 
and the opening of doors provides plenty of oxygen. Pressurizing of 
the building can be incorporated if desired. Write for Bulletin T-321 
Barnebey-Cheney, Columbus 19, Ohio. 


activated charcoal air purification 
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ne ld va ve ) med fr orn 
Basic-Check Unit and standard Drain elbow used as the “‘body 
reducing coupling for a DURABLA Basic-Check Unit 


Blowdown System... 

.in fully automatic design—F red 
H. Schaub Engineering Co., Dept. 
HPAC, 2110 S. Marshall Blod., Chi 
cago 25. 

System includes automatic sample 
cooling; illuminated sight flow indi 
cators; stainless steel “knife-closure” 


f AWN dial-calibrated volume-control valves: 


bwin ‘ automatic drain aftercooling; auto 
we = t matic, timed, pressure flush fon 
stra’uer drains, flash tank, other 
Basic-Check Ui 1d with o Basic-Check Unit at inlet end of this items. Console cabinet has pressure. 
Telalelelae Metis | Me iall el -tale Mmeloliilo)(-11-1 Mia etal 14 Ok Ze) temperature, level instrumentation 
Accommodates two, three, four blow 

down stations with total capacity up 

to 5000 Ib blowdown per hr for eithe: 


90 or 600 psi maximum working 


How you can “make” a check valve *’.". 
fo meet any emergency 


Just take a DURABLA Basie-Check Unit... combine it 

with a standard pipe fitting...and you have a complete 

check valve that’s perfect for practically any service. 

Keep a few Basic-Check Units on hand and you are pre- 

pared for any emergency. a 
Because it will operate in any position, the DURABLA 

Basie-Check Unit can be intialied without changing exist- 

ing lines. Made of stainless steel, they'll handle almost 

any liquid, gas or air...over a broad range of pressure- 

temperature ratings. Propane Diluter... 
DURABLA Basie-Check Units are versatile, depend- ...developed to automatically supply 

able, efficient and inexpensive. They come in seven ; 

standard line sizes, from %” to 2”. Also available: 

DURABLA Reducing Couplings of stainless steel. or butane and ait | 
Ask for a copy of Bulletin HPAC-128. {merica, Dept. HPAC, Dresher, Pa. 


Propane diluters can be connected 


DURABLA MANUFACTURING COMPANY to existing gas piping and eliminate 
114 Liberty Street, New York 6, New York need for dual piping, separate blow 


ers, inspirator mixers, ete. Design 


accurate mixtures of propane and air, 


Selas Corp. of 


incorporates balanced pressure, full- 
floating mixing valve with precision 
gas and air metering ports. Valve 
can be adjusted for precise control of 
gas-air ratio. Capable of turndown 


DM-32 through range of 50:1] 
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Plastic Pipe... 

. developed for use with natural 
gas lines, chemical piping, deep well 
piping—Carlon Products Cor p.., 
Dept. HPAC, 10225 Meech fve.. 
Cleveland 5. 

“HTHT” plastic pipe made from 
kralastic resin can be used at tem- 
peratures to 180 F with tensile 
strength allowing high working pres- 
sure ratings. Pipe resistant to rust, 
electrolytic corrosion, corrosion from 
soil condition. Available in sizes 14 
through 6 in. for working pressures 
of 100, 125, 150, 200 psi and in 
special “Schedule 80 IPS” for work- 


ing pressures to 500 psi. 


o 
n 


Pump Controls... 

° . designed to provide wide diffe: 
ential for control of two pumps or 
one pump and high or low alarm 
Vagnetrol, Ine., Dept. HPAC, 2110 
S. Marshall Blud., Chicago 23, Ill. 

“Model A-102F Tandem” and “A 
103-F Tandem” for flanged mounting 
and “A-102 Tandem” and “A-103 
Tandem” for screwed mounting 
change switch actuation points by 
sliding displacers up or down as de- 
sired. Units are factory set for in- 
dividual application requirements. 
Factory settings range 0.35 specifi 
gravity to 1.8, depending on displacer 
material furnished. All models pro- 
vided with glazed porcelain displacers 


as standard. 


Heating, Piping & Air Conditioning. 


100 percent 
air recirculation ? 
youre crazy! 





Total recirculation isn’t the answer in every case but it gives the best 
purity and the lowest cost for many ventilating situations, The point is, 
Barnebey-Cheney activated charcoal air purification lets you design 
for total recirculation of inside air, and save substantially in both ini- 
tial investment for heating and cooling equipment and operating costs. 

A typical well designed system uses outside air in the spring and 
fall for cooling and 100% recirculation with activated charcoal purifi- 
cation in the summer and winter. In most buildings normal infiltration 
and the opening of doors provides plenty of oxygen. Pressurizing of 
the building can be incorporated if desired. Write for Bulletin T-321. 
Barnebey-Cheney, Columbus 19, Ohio. 


% 
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how exhaust systems 


at Westinghouse 


use Wiremold 
Flexible Air Duct... 





Arc Welder... 
GLASS SANDING ...in combination 200 amp d- 


Photos courtesy of Westinghouse Electric Corporation SCHING TASTES OF. pol welder and power unit of 5 kw a- 
ishes glass fibre boards and : é 
a glass. Dust particles capacity—Hobart Bros. Co., Dept. 
are removed by SHETHOR HPAC, Hobart Square, Troy Ohio. 
through a sharply curved 


length of Wiremold Flexible D-c welding current (for eithe: 
er Duct . . 
Air Du : straight or reverse polarity elec- 


wen ORE ‘ovided instes a-c weld- 
SURFACE GRINDING trodes ) provided instead of a-c wel 


machines use Wiremold on ing current with a-c power in new 


the exhaust system, so that “PowrWeld.” Welding generator 
each lectior head can - ; 

move back and forth with rated 200 amp at 25 volts on 100 
“04 machine head, and can percent duty cycle with welding range 
9e adjusted. ft macnine : ‘ ? 
height easily. of 30 to 225 amp for intermittent use. 
Generator provides 5 kw, 110/220 
volt, single phase, 60 cycle a-c power. 


ELECTRIC BRAZING Engine coupled to generator to form 
faa hine uses Wiremold to ar we . y 
Fr Praca The Flexible unit 38 X 21144 X 253, in. Weight 
permits horizontal of unit 620 lb. 
and vertical adjust- 


ut disturbing the 





syetam 
sys 


Water Heater... 
peber res s ma vee ...in design eliminating booste1 
cp st a se 4 tank—Republic-Odin Appliance 
of the Corp., Dept. HPAC, 2231 Randolph 
“~ St., Huntington Park, Calif. 

“No. 336 Hi-Recovery 8-Flue Cir- 
culator” has input of 240,000 Btu 
per hr, produces 180 F water. Sug- 
gested applications include apart 


ment, office, industrial buildings. 


CONSTRUCTION 

Exclusive Wireme d 

construction | ks 

fabric to metal — 

guarantees long life 

Se ae 1 | Equipment Briefs... 
used. : | 
WRITE FOR FULL 

INFORMATION 


ALUMINUM SOLDERING FLUX 

intended to promote capillary action 

| on aluminum—American Solder & 

W, D° F L E Xx I B L E | Flux Co., Dept. HPAC, 19th and 
RE MOL, AIR DUCT (| Prillard Sts., Philadelphia 46. May 

; nee. : ; be used to join aluminum to alumi- 

for exhausting... air conditioning... materials handling sien ey detalii te ‘lie ‘dete 
THE WIREMOLD COMPANY, HARTFORD 10, CONNECTICUT According to manufacturer, it is pos- 
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sible to draw solder between two 
pieces of aluminum even in vertical 
position. Operating temperature 600 
to 675 F. 


with water. 


Residue may be removed 


with 


DRILL for use 


cement, 


VASONR) 
marble, granite, 
hard, brittle 
Diamond Core & 
Ine.. Dept. 
Vile, Detroit 


machine 


concrete, 
brick, tile, 


metallic materials 


other non- 
Saw Div. of Portomag, 
HPAC, 1521 E. Nine 

20. “Di-Cor” drilling 
equipped with 214 hp electric drill 
and integral water swivel to 
flush 


face of 


motor 
cuttings from cut- 


drill. 


horizontal 


cool. away 


ting diamond Can be 
operated from vertical on 
100 dee. 


position, swung through 


high 


steels 


ELECTRODES for making 


joints in 
Eklectric Co.. 


alloy 
Dept. HPAC, 
St. Clair Ave., Cleveland 17. 
LH-90” and “Jetweld LH- 


110° are iron powder, low hydrogen 


strength 
Lincoln 
22801 


“eo 


*Tetweld 
electrodes designed to increase de- 
posit rates, improve operating char- 
Intended for 


high 


. ° : 1 
acteristics. use on high 


temperature, pressure piping. 


steel fabrication. 


VOTOR STARTER for single 
phase applications up to 5 hp Gen 
eral” Electrie Co.. Dept. HPAC, 
Schenectady 5, N.Y. Integral horse 
power motor starter available for 
control of a-c single phase, rated 3 hp 
115 volts, or 5 hp 230 volts. It is a 


| pole, size | starter with 2 poles 


wired in parallel on each side of line 


GAS DETECTORS for field testing 
indicator 

Johnson-Williams, Inc., Dept. 
HPAC, 2715 Park Blvd., Palo Alto. 
Calif. Kit utilizes known percentage 


portable combustible gas 


mixture of methane and air for 
checking reading on gas indicator’s 
meter. Ampoule of methane is broken 
into plastic squeeze bottle and meth- 
into indie 


ane-air mixture is fed 


tor by squeezing bottle. 


INTERNATIONAL-LaMONT—proven superiority 
for HIGH TEMPERATURE WATER GENERATION 


Over 


TYPICAL 
INSTALLATIONS 


INDUSTRIAL 

Douglas Aircraft Corp 

Continental Can Co 

Union Carbide Nuclear 
Co 

Norton Co. (Behr- 
Manning Div.) 

Johnson & Johnson 

American Airlines In¢ 


U.S. AIR FORCE BASES 
Lockbourne, Ohio 
Otis, Mass 
Mountain Home, Idaho 
Plattsburgh, N. Y 
Westover, Mass 
K. I. Sawyer, Mich 
Minot, North Dakota 
Suffolk County, N. Y 

Montana 

Wisconsin 


Glasgow 
Truax 
Clinton County, Ohio 
Olmstead, Penna 
Bakalar, Indiana 


McGuire, N. J 


U.S. NAVY BASES 
Coronado, Calif 
Willow Grove, Penna 

Columbus, Ohio 

Great Lakes, Ill 


SCHOOLS & 
UNIVERSITIES 
Rutgers University 
Hilltop Elementary 
School 
American River 
College 
Madeira High School 
grigham Young 
University 
Indian Hill Elementary 
School 
Holy Apostles School 
Maple Park 
Elementary School 


HOSPITALS 
Loring AFB Hospital 
N. E. Florida Mental 
Hospital 
MISCELLANEOUS 


New York Internation: 
Airport, Idlewild 


' 


| 


| 


(2,010,800,000 Btu /hr.) 


. . that is the combined total hourly ca- 
pacity of more than 75 International- 
LaMont Forced Recirculation Generators 
throughout the country—and the total is 
rapidly increasing as new units are placed 


into operation. 


The economies of an HTW system 
(350°F. to 430°F.) over high pressure 
steam are significant .. . with International- 
LaMont Generators the savings are dra- 
matic: 15-18% in installation ... 15-20% 
in operation .. . 50-60% in maintenance. 

Only International-LaMont Generators 
feature a built-in counterflow economizer 
which preheats return water and permits 
use of cost-cutting temperature differentials 
of up to 200°F, 


International-LaMont Forced Recirculation Gener- 
ators are available as package units up to 60,000,000 
Btu/br. 

The inherent advantages of High Tem 
perature Water for large area district heating 
systems have been found equally valuable 

Inter 


series ot 


for single building installations. The 
national-LaMont THERMOJE1 
forced wenerators are 
cally designed for this type of application 
Write today for Bulletins 700 and 1000 


recirculation specin 


BOILER BUILDERS SINCE 1886 


THE INTERNATIONAL 
BOILER WORKS CO. 


810 Spruce St. 
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Steel Firebsx Heating & Power Boilers 
Low & High Pressure Water Tube 
Package Boilers « International- 
LaMon! Forced Recirculation Gen- 
erators « ASME Code Pressure 
Vessels & Welded Products. 


East Stroudsburg, Pa. 





Install Insulation with 


TUFF-BOND 


Super-Strength Adhesives 


TUFF-BOND #7 


... fire-retardant adhesive for 
installing insulation 


TUFF-BOND M-102-H 


.. economical duct liner adhe- 
sive 


TUFF-BOND 21-C 


... Clear lap sealer and lap 
adhesive 


TUFF-BOND 21-W 


... White lap sealer and lap 
adhesive 


TUFF-BOND #500 

... exceptionally high-strength 
chemical-set adhesive with wide 
thermal range -100° F. to 
400° F. 


TUFF-BOND #1000 
... high heat resistance for 
bedding and installing high 
temperature insulation 


TUFF-BOND #12 


... high pressure duct sealer 


TUFF-BOND QUIK-SET 
... neoprene-base, fast-setting 
adhesive. Recommended for 
installing metal and nylon 
hangers to smooth surfaces. 


TUFF-BOND GENERAL 
PURPOSE 


... all-around adhesive for in- 
stalling insulation, insulation 
hangers, etc. 
Ask for descriptive 

literature and prices. 


‘eTole) 0) Re) au mele). 4 - 


NODS 


RECENT TRADE LITERATURE... 








p> AIR COOLED CHILLERS—Bul- 
letin “8027A” describes, illustrates 
“ARPC” air cooled package chillers 
and “RCU” remote condensing unit 
Included are 


assemblies. capacity, 


component, dimensional data plus 


specification, wiring schematics. 
Dunham-Bush, Inc., Dept. HPAC, 
179 South St., West Hartford 10, 


Conn. 


» 4IR COOLED 


Diagrammed 24 


CONDENSER 
page engineering 
manual deals with phases of selec- 
tion, installation, operation, mainte- 
nance of company’s line of “Zephyr- 
con” air cooled condensers. Included 
are tables, capacity charts, drawings 
of typical installations. Larkin Coils 
Inc., Dept. HPAC, 519 
Dr., S. E., P. O. Box 1699, 
Ga. 


Vemorial 
{tlanta, 


>» BOILER FEED SYSTEMS—Re- 
vised, expanded catalog covers manu- 
feed- 


ing systems, deaerating systems, feed 


facturer’s entire line of boiler 


pumps and accessories. Design de- 
velopments covered in detail in il- 
lustrated “S50.” Free. a. 
Schaub Engineering Co., Dept. 


ITPAC, 2110 S. Marshall Blvd., Chi- 


yj” 
cago S >. 


catalog 


>» CENTRAL STATION AIR CON- 
DITIONING—Illustrated 72 page 
“39ACW 55” for selec- 


tion of central station air condition- 


catalog 


ing units for conventional and multi- 
zone applications. Conversion chart 
included provides two-step operation 
for figuring coil size; charts also 
available in larger size. Included are 
product features, mechanical speci- 
fications. Performance curves, rating 
tables for hot water, steam coils also 
provided. Carrier Corp., Dept. 
HPAC, Carrier Pkwy., Syracuse 1, 


= # 


» CENTRIFUGAL FANS—Two il- 
bulletins, “8414,” “8314” 
describe line of centrifugal fan utiliiy 
Bulletin 


lustrated 


sets. “8414” covers compa- 


ny’s “HS” series, giving complete 
dimensions, specifications for each 
model. “Sirocco” series presented in 
bulletin “8314.” Complete variety of 
sizes, styles direct drive and v-belt 


drive outlined in text, pictures, 


Blower 
Dept. 


charts, diagrams. American 
Div. of American-Standard, 


HPAC, Detroit 32. 


» CENTRIFUGAL COMPRESSORS 

Illustrated 20 page bulletin “No. 
909” details expanded line of cen- 
trifugal Bulletin de- 


scribes construction. operating fea- 


compressors, 


tures, lists typical applications. Pos- 
sible 


photos, line 


installations illustrated with 


drawings showing 24 
positions for locating compressor dis- 
charge. Design features shown with 
cutaway photo, exploded view show- 
{merican-Stand- 
ard, American Blower Div.. Dept. 
HPAC, Detroit 32. 


ing all components. 


» CENTRIFUGAL 
TION 


two-stage 


REFRIGERA- 
Information on company’s 
centrifugal refrigeration 
compressors given in 28 page bulle- 
tin. Features, specifications for eva- 
other 


porator and condenser and 


equipment, instruments and _ safety 
controls, capacity control, purge sys- 
tems, drives and auxiliary equipment 
all included. Illustrated 


with data on dimensions, test facili- 


throughout 


ties, applications. Worthington Corp., 


Dept. HPAC, Harrison, N. J. 


>» CONCRETE 


Catalog on new 


DRILL-ANCHORS 
“Bull dog Gold 
combination drill 


and anchor provides information on 


Digger” concrete 
double plating with installation-ap- 
plication data and complete specifica- 
tions. Five types cataloged, Range of 
3/16 to 7/8 in. Polis Mfg. Co., 
Div. of Gregory Industries, Dept. 
HPAC, Toledo Ave. and EF. 28th, 


Lorain, Ohio. 


sizes: 


» COOLING COILS 
lished bulletin 


Recently pub- 


describes ¢ omplete 
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Stop worrying! 
You know you've 
never felt better 
in your life! 


Guess | ought 
4 to see the 
doctor about 
that... 








Don’t be your own worst enemy! If you notice one of cancer’s danger signals in 
yourself, don’t talk yourself into thinking it’s nothing to worry about. See your 
doctor. Only he can tell. To learn the seven danger signals and to find out how to 


’ 


guard yourself against cancer, call our nearest office or just write to ‘‘Cancer,’ 


in care of your local post office. 
AMERICAN CANCER SOCIETY 
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NEW THIN Remote Roomaire. | 
Cenaitigner's 


CHOOSE FROM 16 UNITS 
..- 4 MODELS IN 4 SIZES 


When you specify Remote Room- 
aire Conditioners by Young, you 
are providing year ‘round comtort 
for individual rooms of multi-room 
installations. Both beauty and per- 
formance are combined in a quality 
unit by engineers known for their 
continuing research in air condi- 
tioning, heating and cooling. 
Available in four types and sizes, 
individually controlled Roomaire 
conditioners are ideal for use in 
office buildings, hotels, apartments, 
schools, and homes. 


r (gesamyy 


nanan eOres 


a sous OE 


TYPE CF (Concealed Free 
Standing) — Designed 
for built-in installation 
directly below a window 
sill or back of a finished 
wail panel 


TYPE F (Free Standing) 
— Cabinets ore less than 
9” deep and only 25” 
high Unit is very ac 
cessible for maintenance 


For complete information see your nearest 
Young representative or write Young Radiator Co. 


by Young 


» 


~~ Here aré some of 
the ROOMAIRE feature points 


(1) New 
models 

(2) Entire 
make electrical 
up After 
stalled 
place 


slim design Free Standing 


less than 9” deep 


cabinet easily removed to 
and- piping hook 
unit is completely in 


cabinet can then be pot in 


Multi-blade fan circulates air quiet 


ly and evenly Fan and motor 


assembly easily removed and re 


placed in minutes 
High 
coil is slanted for proper air 


capacity cooling or heating 
flow 


and <cOndensation drainage 


Four-speed motor switch permits 
finger-tip control for Ne desired 
volume of properly conditidred air 


) Air filter changeable 
moving front or any part of cabinet 


without re 


TYPE H (Horizontal) — Designed for exposed 
installation at ceiling 


—_-, 


TYPE CH (Concealed Horizontal) — For instal- 
lation in o cleset, or ceiling space 


—— 





HEAT TRANSFER ENGINEERS 


Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Metioon, Iilinois 


You it — COMPANY 
Cuedliie 


2006 


WISCONSIN 


Vi vite 


Dept. 518-M for 
Catalog 7758 
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of “Herman Nelson” cooling 
“Bulletin 880” 


information 


line 


coils. contains coil 
with descrip- 


Included 


speci fica- 


selection 


tive information on coils. 


are photos, construction 


tions, dimensional data, surface 
charts, circuiting diagrams. Ameri- 


can Air Filter Co., Inc., Dept. HPAC, 


Louisville 8. 


>» DEAERATING HEATER—lIllus- 
trated 6 page bulletin has specifica- 


tions, diagrams of manufacturer’s 


“SSC” deaerating heater. Contains 
information on two-stage spray type 
packaged heater complete with inter- 
nal vent condenser of stainless steel 
and all controls, valves in capacities 
2800 |b per hr to 100,000 Ib per hr. 
Co.. 


Veu 


Graver Water Conditioning 


Dept. HPAC, 216 W. Ath St. 
York 11. 


HEATERS 
of page 


booklet presenting new heaters, de- 


>» ELECTRIC “GEC. 


LOO51” is 


designation 52 


vices available from manufacturer. 


New 


on pipe heaters, thermostatically con- 


product information included 


trolled immersion heaters, 1 in. diam 


water immersion heaters, new rat 
ings, configurations of tubular heat- 
many others. General Electric 
Co., Dept. HPAC, Schenectady 5, 


aS 


ers, 


>» ESTIMATING CATALOG—Illus- 
trated 36 page pricing guide said to 
cover most of items normally used by 
heating, 

fields. 


Blowers. fans. coils. evaporative con- 


contractors. engineers in 


ventilation. air conditioning 


densers, valves, fittings, ete. pre 


V. Blazer A 
Son, Dept. HPAC, 173 Market St.. 
Passaic. \. J. 


sented in tabular form. 


» FEEDWATER 
Article entitled, 


ment 


EQUIPMENT 
*“Feedwater Equip 
Methods.” 


cusses two main methods of treating 


Designs and dis 


boiler feedwater for industrial appli- 


cations: hot process-hot zeolite and 


Article is illus- 


demineralization. 


& Air 1958 


Conditioning, Decembet 
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trated with flow diagram and charts. 
Graver Water Conditioning Co., 
Dept. HPAC, 216 W. 14th St... Neu 
York 11, N.Y. 


>» FEEDWATER SYSTEMS—New 
specification sheet explains manufac- 
turers system is completely auto- 
matic generator installation. Makeup 
water fed automatically through 
compound leverage bronze mechan- 
ical float valve connected to external 
supply. Water level in boiler said to 
be held constant within 34 in. varia- 
tion. Cyclotherm Div., National-U. S. 
Radiator Corp., Dept. HPAC, Os- 


wego, N. Y. 


r FLOW 


sheets, 


VETERS—Two catalog 
CM-10" and “CM-12” de- 
‘Model ASY” industrial liquid 
“Model A4Y” gas 


flow meter. Both bulletins are 4 pages 


= ribe 
flowmeter and 
illustrated with 


in length, photos, 


diagrams and dimensional charts. 


Complete specifications given for 
both models. Rotron Controls Corp.. 


Dept. HTPAC., Woodstock. N.Y. 


» GALVANIZED SURFACE COAT- 
ING—-New paint formulation devel- 
oped for protection of galvanized sur- 
faces regardless of condition de- 
S¢ ribed in “Red Lead Technic al Let- 
ter No. 13.” Paint has red lead-iron 
oxide-zine dust pigmentation in al- 
kyd_ resin vehicle. Lead Industries 
{ssociation, Dept. HPAC, 60) E. 
12nd St.. New York 17. 


» HAND TORCHES—New line of 
gas-fired, spear flame hand _ torches 
for brazing, soldering, glass ampoule 
sealing, spot heat treating. ete. pre- 
“Bulletin HT-1". Design 


features, dimensional data. construc 


sented in 


tion details given in text. tables. illus 
trations. Selas 


Dept. HP 1C, Dresher. Pa 


{merica 


Corp. o} 


>» HEATING-COOLING CATALOG 
Three-ring. looseleaf binder cata- 


log presents manufacturer's line of 


heating and cooling products. In- 


cludes specifications for boilers, 
radiation, burners, cooling products. 
dmerican-Standard, Plumbing and 
Heating Div., Dept. HPAC, 40 W. 


LOth St.. New York 18. 


» HIGH VELOCITY AIR CONDI. 
TIONING—New 24 page “Bulletin 
K 33-4” 

plete line of “Series 45” high veloc- 


ity valve attenuators. 


describes, illustrates com- 


Technical and 
factual information on sound control. 
duct design methods, proper selec 
tion of units given with graphs, dia- 
grams, charts, Separate scale draw 
ings, photographs of five models 
Dunham-Bush, Inc. Dept. 
HPAC, 179 South St.. West Hartford 


10. Conn. 


given. 


>» HUMIDITY CONTROL—“Bulk 
tin 1720, Target For Comfort” gives 
information on new automatic hu- 
midity control system. According to 


manufacturer, system puts end to 
“too cool” complaint against summe1 
air conditioning. Ranco Ine.. Dept 


HPAC, OO1 W. Fifth Ave... Columbus 
L. Ohio. 


>» INDUSTRIAL THERMOMETERS 

New, illustrated 8 page booklet de 
scribes company’s complete line of 
stainless steel thermometers. The 
publication lists specifications, prices 
on over 100 angle form, straight 
thermometers 
available. George A. Dillon, c/o W 
C. Dillon & Co., Ine... Dept. HPAC 


11620 Keswick St.. Van Nuys. Calif 


form, special purpose 


>» WETAI REPAIR—"“Deveon 
Products for Emergency and Maint 
nance Repairs” is title of new bulle 
tin giving case histories to describe 
savings in time and money possibl 
“Plastic 


been used in oil refineries 


with product. Steel” has 
aircrall 
plants. municipal water departments 
textile mills, natural gas plants, other 
applications Deveon 


HTPAC. Danvers. Mass 


industrial 


Ce r)).. Dept 


>» PIPE: SUSPENSION—For — the 
Life Streams of Your Building: The 


Whys. W hens. W heres and Hows ol 
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FORGED STEEL 


ELLS 


TEES 


> ns 
STRONGER 


where strength is needed 
...at the threads 


Wider bands give CAP ells and tees 
greater strength at the threads ° 
plus added wrenching surface 
Thread gauging better than industry 
standards and distinctive protective 
coating . your assurance of 
trouble-free installations 
Available: 

2000 # and 3000 % 
through 4”, 6000 # 
through 2 


in all sizes, 
in all sizes 


cemenes omen 


cartons for easier 


handling, inventory 


Anyi 
YUU 


MFG. & SUPPLY CO. 


and storage 











COLUMBUS, OHIO rg 


Ni 


COUPLINGS — NIPPLES —- UNIONS — 
BUSHINGS — PLUGS — REDUCERS — 
CAPS—CAPADAPTERS—WELL SUPPLIES 








FOXBORO Engraves 


Instrument Nameplates 
own plant 


Ih 


right in its 


with 


rAvograp 


The Foxboro Company, pioneers in instru 
mentation progress, engraves nameplates 
for its instruments. with ENGRAVO. 
GRAPH, the tracer-guided engraving 
machine that anyone in your plant can use 
Foxboro is always sure of a ready supply of 
nameplates with this time-saving, low cost 
way to make them, right in its own plant, 
when needed. Portable ENGRAVOGRAPH 

no larger than a typewriter—lets you 
prepare nameplates, without using high- 
ly skilled engravers, at a fraction of 
sub-contracting costs, for heating, air 
conditioning or piping systems with 
a variety of instruments and 
controls 
Over 23,000 Engravographs in use. 

Write for booklet HE-1 


PHOTOGRAPHS COURTESY OF THE FOXBORO COMPANY 


Se iiils heermmes encravinc macuine corr 


13-19 UNIVERSITY PLACE, NEW YORK 3, N.Y 


GET TROUBLE-FREE 


CONDENSING AND 


GREAT POWER AND LABOR SAVINGS 


NIAGARA AEROPASS CONDENSERS 
give you trouble-free, automatic refrigera- 
tion at the least spread between head-pres- 
sure and suction pressure. You gain a great 
power saving. You also get removal of super- 
heat before condensing, condensing at sub- 
cooled temperature and a refrigerant fully 
purged of oil. Out-door air takes up heat of 
condensation through evaporation of the 
least amount of water; low temperature con- 


densing means freedom from scaling and 
loss of capacity. Niagara sectional design 
offers you lower costs for more compact 
equipment, easier to keep up. You get al- 
ways full capacity, “new plant” efficiency 
and continuous savings such as 95% of con- 
densing water cost that add to your profit. 
Managers who know their costs buy Niagara 
Aeropass Condensers. 
Write for Bulletin 131 


NIAGARA BLOWER COMPANY 
Dept. HP-12, 405 Lexington Ave., New York 17, N.Y. 


Niagara District Engineers in Principal Cities of U. S. and Canada 
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Pipe Suspension and Support” is 
long title of short book on pipe hang- 
ers and suspension equipment. Pub- 
lication intended to promote under- 
standing of problems and values in 
using such equipment among me- 
chanical engineers, contractors, dis- 


tributors. Fee & Mason Mfg. Co., 
Inc., Dept. HPAC, Manasquan, N. J. 


Y-RAY UNIT 
“LX-140” 
X-ray unit, said to be lightest, most 
pipe 


radio- 


Bul- 
portable 


» PORTABLE 
letin describes 
powerful for its weight. For 


weld examination, unit can 
graph 114 in. of steel in 114 min. 
General Electric Co.. X-Ray Div., 


Dept. HPAC, Milwaukee 1. 


>» PRESSURE DROP CHARTS 

Charts record results of physic al tests 
on pressure drop conducted at Pratt 
Material 


1959 catalog which provides infor- 


Institute. also available in 
mation on line of Y type and basket 
type strainers. Mueller Steam Spe- 
cialty Co.., Dept. HPAC, 29 Masse- 
Ave.. Brooklyn. VN’ ¥. 


role 


>» PROCESS PIPING EQUIPMENT 

Chemical processing is subject of 
6 page color bulletin detailing equip- 
ment, services available from manu- 
facturer. Among processes described 
in bulletin are ion exchange, sedi- 
mentation, filtration, flotation. Equip- 
ment for each is illustrated, de- 
scribed. Graver Water Conditioning 


Co., Dept. HPAC, 216 W. 14th St, 
New York 11. 

> RECEIVER-DRIER—Catalog — for 
1958-1959 offers spec i fic ations. de- 
tails of packaged 


receiver drier. Illustrated catalog also 


refrigerants and 
includes information on applications 
of mechanical, chemical refrigeration 
Refrigeration Products 
Chemical Co.. Dept. 
u is, 


products. 
Div.., 
HPAC, 


{nsul 
Varinette, 


>» SEAMLESS TUBING—Technical 
folder explains simplification of pro- 
selection of 


Illustrated 


duction by proper me- 


chanical tubing. with 


& Air Conditioning, December 1958 
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photos, drawings. Babcock & Wilcox 
Co., Tubular Products Div., Dept. 
HIIPAC, Beaver Falls, Pa. 


» STEAM METER—“Ar curate 


Steam Metering for | 


is title of 8 page bulletin describing 


11% in. lines” 


features, operation, installation, spe- 
cifications of “Model SMDH Style 
57” meter. Publication illustrated 
with photos, cross-sectional views, di- 
mensional drawings, capacity and ac- 
Builders-Providence, 


Ine.. Dept. 


curacy tables. 


Div., B-1-F Industries, 


>» TREATING PIPE FOR JOINING 
Bulletin describes “Oreco” process 
for cleaning copper and brass fit- 


tings. It is combination chemical 


bath and heat treatment which can 
be used on fittings to 8 in. diam. 


O'Reilly Engineering Co., Dept. HP 
{1C, 4924 W. Davis, Dallas 11, Tex. 


Wall-size, tabular bul- 


physical and 


> TUBING 
letin gives chemical 


characteristics of aluminum alloys 


and copper alloys in two tables. 
Manufacturer’s products listed, illus- 
trated with presentation of manufac- 
turing Tube, 
Div. of Calumet & Hecla, Inc., Dept. 


HPAC, 17200 Southfield Rd.. Allen 


processes, Wolverine 


> WATER CONDITIONING — 
Fifth edition of company’s handbook 
on industrial water conditioning re- 
cently published containing technical 
treatment 


information on water 


processes. Applications ol water-treat- 
ment equipment covered, Section de 
voted to control water analyses, inte 
pretation. $3.00. Bet: Laboratories, 


Ine.. Dept. HTP AC Philadelphia 24 


>» WATER CONTROL VALVES 

Valves, uses described in 8 page 
bulletin “G-5A.” 
check water level 


valves, sensitive pressure 


Covers cushioned 


valves control 
regulators 
one-man control valves 2 to 36 in., 


Golden-Ander 


pressures to 250 psi 


{ve., Providence, 


HPAC, 345 Harris 
R. 1. 


Park, Mich. 


>» WASTES TREATMENT 


cation engineering data sheet “D-58 


>» TIME SWITCHES—‘GEA-6681,” 
new, illustrated 12 page bulletin de 
scribes “TS-40,” “TS-41,” “TS-47” chrome 


time switches in text, pictures, In Flow diagrams 
cludes specifications, dimensions, de 
sign features, applications. General meter 


Electric Co.. Dept. HPAC, Schenec 
tady 5, N. Y. 


SPECIFIED 
THERMAL 


Major Oil Company 


Two big Thermal central plant units were specified 
by a major oil company with headquarters in Houston 
for the year-round air conditioning of its Data Process- 
ing System. This same company has many other 
installations of Thermal air conditioning equipment 
in its several plants and office facilities. 


The Thermal line includes central plant air con- 
ditioners; multi-zone air conditioners, sprayed coil 
units; heating and ventilating units, cooling and heat- 
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L” describes continuous cyanide and 
wastes treatment 
explain methods, equipment used to 
necessary chemicals automati Sper 
cally. Milton Roy Co., Dept. HPAC cox Co.,, 


1300 E. Mermaid Lane 


son Valve Specialty Lo Dept 
HPAC, 1210 Ridge Ave., Pittsburgh 
A ppli 
>» WELOING FITTINGS FLAN 
GES—*‘Technical Bulletin FDC-26V 


systems. vives dimensions, diagrams of com 


| page brochure panys welding fittings, forged steel 
nominal pipe SiZ¢ 
ifications given. Babcock & Wil 
Tubular Product Div., 


Vi lu auke ‘ 


flanges in 4 in 


Philade lphia Dept H pac 


ol 


ing coils and air-cooled condensers. For air condition- 
ing and ventilating equipment that can be relied on 
for efficiency, long life and economical operation, see 
your Thermal Engineezing agent. 


ee ur exnibit 
Expositior Conventio Ha Pr 


THERMAL ENGINEERING 
CORPORATION 

2605 W. DALLAS . P. ©. BOX 13254 
HOUSTON 19, TEXAS 











PROBLEM: 


To find a commercial 
type register with four 


way air-direction con 


trol plus volume con- 
trol, that will work in 


a 
standard 3\4" duct 


b ai 4 





SOLUTION: 


AIR CONTROL’S Multi- 
Tyrol Registers have exclusive 
Shallo-Valve — fit fine in 344” 
duct, leaving plenty of space 


for full air volume. And not« 





how this patented butterfly 
valve action provides positive 
air volume control — assures 
even air distribution ove. 
register face at any setting. 
Seals tight when closed — can't 
whistle or rattle. 

Ideal for both heating and 
cooling in commercial and de- 


luxe residential installations, 





Air Control's Mlulti-Trol reg- 
isters feature fully adjustable 


face bars for 2-way or 4-way 





control of air pattern. Bars 
have air foil shape and are 


locked to side margins — can’t 





come loose. Complete range ol 
style and sizes. Attractive 


beige prime coat. 
































FREE (se catatoG SHOWING 
COMPLETE AIR CONTROL LINE SEE 
YOUR JOBBER OR WRITE US 


AIR CONTROL PRODUCTS, Inc. 


358 Center St., Coopersville, Michigan 


WHO'S WHAT... 


(New personnel, promotions) 





7 CERRO de PASCO CORP.—Richard HH. Lewin, 
president of LEWIN-MATHES CO. DIV. 


» ARKLA AIR CONDITIONING CORP. Chester L. 


May. elected chairman of board of directors. 


>» WESTINGHOUSE ELECTRIC) CORP.-Bruce D. 
Henderson, vice president, assigned to staff of executive 
vice president; Raymond K. Serfass, manager of air 


conditioning division. 


’ CRANE CO—Norman F. Garrett, vice president 
and general manager for manufacturing: Walter Kova- 
lick, assistant general manager of Chicago manufac- 


turing division. 


>» GREGORY INDUSTRIES, INC.— Leonard C. Barr. 
executive vice president; Richard E. McGinnis, vice 
president—sales; George E. Gregory, Jr.. vice presi- 
dent and treasurer; Robert J. Kilmer. vice president 


trade relations. 


J. S. Newman. executive vice 


>» JOSAM MFG. CO. 


president and general manage 


* RAWLPLUG CO.. INC.—Allerton J. McEwan. vice 


president sales. 


» YORK CORP.-Emil Peslar, vice president and gen- 
eral works manager of Grantley Works: S. S. Meadows, 
vice president and general manager of Decatur opera 


tions, 


» MeQLAY. INC.— G. G. Workinger and Henry B 


Williams. vice presidents 


d JOHNSON SERVICE CO. Joe Wheeler. Jr.. vice 
president: H. W. Alyea. director of engineering: W. 
P. Chapman, director of research and development; 


John C. Spangler. director of manufacturing. 


>» SOLTHERN CLAY PIPE INSTITUTE—Lewis A 


Young, secretary-manager. 
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WHO'S WHAT Continued 





> W-K-M, DIV. of ACF INDUSTRIES, INC.—M. 


R. Chance. chief metallurgist. 


* LESLIE WELDING CO... INC. Donald L. Rousey. 


chief engineer. 


> HW ATERMAN-WATERBURY COL_F. W. Legler. 
general manager of HATERBURY CO. sales organiza- 


tion. 


>» DUDLEY DEANE AND ASSOCIATES Louis O. 
Gritt, general manager; Donald RK. Lundy, chief me- 


chani al engineer 


>» UNITED STATES DEPT. OF COMMERCE-_Dr. 
Robert D. Huntoon, deputy director of VATIONATI 
BUREAU OF STANDARDS. 


>» ROBERTSHAW-FULTON CONTROLS CO 


Charles A. Bogenrief. director of facilities and tooling 


> HANDY & HARMAN__F. Farle Tietz, manager of 
marketing services: Robert FE. Burke. field sales man- 


acer, 


>» DRAVO CORP. _D. K. Berg, new product devel 


opment department manager. 


>» UNION CARBIDE CHEMICALS CO. Thomas M 


Hartley. sales manager for “Ucon” refrigerants 


>» WARREN BARR SUPPLY CO.—Charles R. Ben 
nett, manager of heating and air conditioning depart 


ment 


+ RANCO INC.—Robert S. Raney. marketing man 


» RAMSET FASTENING SYSTEM, OLIN MATHIE 
SON CHEMICAL CORP R. H. Benedict, Jr.. field 
sales manager; A. T. Masters. manager of product 
evaluation: Donald Binder, purchasing agent: Edward 


Nimtz, customer service manager in sales department 
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.no COMFORTABLE 


ROOM HEAT 


uss SHAW 


Panel-Vectors 
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Cut-open view of e 
Model A Panel-Vector ] 
Shaw Panel-Vectors are of 
rigid, fully-integrated 
construction, delivered ready to install. There are 
no dampers or separate housings to fit and hang 
Choice of same end or opposite end tapping offers 
opportunities for important piping simplification 
and economies. 
Panel-Vectors distribute a low-temperature, 
unvarying combination of radiant and convected 
heat that only Nature— at her best—can rival 
Stratification, and areas of extreme heat or 
chill are eliminated 
not only warm, they are comfortably warm 
Shaw Panel-Vectors use hot water or steam up to 


room occupants are 


150 psi. They are available in wall-hung (panel 
or baseboard models, each a space-saving 3'' deep 
There is a full range of sizes to meet any 
room-heat distribution requirement 

Find out today about Shaw Panel-Vectors— the 
radiators that give you simplified installation 
give the owner comfortable heat. Write for 
free literature on wall-hung and baseboard nivdels 


SHAW ~_ PERKINS MFG. CO. 


Properly Designed Room Heat Distribution Equipment 


a2ote«e canaconm G6&YT.,. rrivrrgeeuvunecHr +6, renna 


e = oO 
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ROOM BY ROOM D-H FAN-COIL 


‘SPOTAIRE 


FILTER UNITS FOR NEW OR 


DRAYER 


OLD CONSTRUCTION ARE 


HANSON 


TRULY QUIET BEYOND BELIEF! 


LRC’s... basic unit, concealed or deluxe cabinet 
(200 thru 600 cfm) 


VRC's... concealed or deluxe.consoles 


(200 thru 600 cfm) 


HRC's... three suspended types (300 thru 1750 cfm) 


NEED LITERATURE ? 


Sa 
y drayor -hanson 
{4 DIV _ NATIONAL U. S&S. RADIATOR CORP 
3301 MEDFORD STREET 
LOS ANGELES 63, CALIFORNIA 


CABLE: CLICON!I LOS ANGELES 














212 


WHO'S WHAT 


Continued 





>» COBELL INDUSTRIES INC.— George Lucas, na- 


tional sales manager. 


» COMBUSTION ENGINFERING, INC.—James M. 


Cowell, Jr., director of purchases. 


>» AMERICAN-STANDARD—Robert L. Livingston, 
personnel administrator in research department of 


Plumbing and Heating Div. 


p OIL-HEAT INSTITUTE OF AMERICA, INC. 

Larry D. Sibley, vice president of comkustion control 
division of Electronics Corp. of America, appointed 
chairman of Commercial-Industrial Accessory Section; 
J. W. Cowan, vice president of Ace Engineering Co., 
chairman of Commercial-Industrial Manufacturer Sec- 
tion: C. H. Pesterfield, chairman of ASHAE Guide 
publication committee and education committee; Jack 
Kaplan, Preferred Utilities Mfg. Co., chairman of air 
pollution committee; Richard Wright, lron Fireman 
Mig. Co., chairman of engineering committee; W. H. 
Bohn, Preferred Utilities Mfg. Co.. chairman of mem- 
bership committee; R. C. Westover, Ray Oil Burner 
Co., chairman of program committee; George E. Lind, 
Combustion Control Div., Electronics Corp. of Amer- 
ica, chairman of Springfield Trade High School steer- 


ing committee; D. H. Bottrill, technical secretary, to 


act as liaison for Springfield Trade High School steer- 


ing committee. 


>» WOLVERINE TUBE, DIV. OF CALUMET & 
HECLA—Lloyd G. Fox, manager of product sales, 
vice chairman in pipe and tube section of oppe! and 


Brass Research Association. 


>» CONTROLS CO. OF AMERICA—Jack Searls. man- 
ager of field sales. heating and air conditioning 


controls. 


>» AMERICAN RADIATOR & STANDARD SANI- 
TARY CORP.—Howard L. Spindler, vice president, 
elected president of Plumbing-Heating-Cooling Infor- 


mation Bureau. 


>» CHRYSLER CORP., AIRTEMP DIV .—Marvin B. 
Smith, director of production programming and _ pro- 


curement. 


>» AUER REGISTER CO.—George W. Hoagland, man- 


ager of manufacturing. 
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IN THE TERRITORIES .. . 


(Recent sales appointments) 


>» ARMCO STEFL CORP.—¥. A. Tobitt, Jr., district 
sales manager of Indianapolis office; C. W. Azbell, 
district manager of Columbus office; C. L. Hill, dis- 
trict manager of Louisville office. 


» TACO HEATERS, INC.—William P. Haney, Chi- 
cago district sales and service manager; Vincent F. 


Callahan, New England district sales manager. 


p» CLAYTON MARK & CO.—Walter A. Gustafson, 
sales representative in New England states; Richard 


J. Young, sales representative in mid-Atlantic states. 


p> COBELL INDUSTRIES, INC.—Project Develop- 


ment Engineers, Pensacola, Fla., sales representative. 


>» AMERICAN-STANDARD, PLUMBING AND 
HEATING DIV.—Thomas F. Brady, Pacific sales 
district manager; Donald E. Sander, south central sales 
district manager; Roy O. Lovell, Jr.. New Orleans 
office manager; Dale W. Pearson, San Francisco 


office manager. 


>» GENERAL CONTROLS CO.—Fred E. Weldon, vice 


president in charge of eastern sales. 


> AJR-MAZE CORP.—MeMurry & Co., Miami, and 
H. L. MeMurry & Co., Jacksonville, Fla., sales repre- 


sentatives. 


y LIMA REGISTER CO.—Claude Wilson. district 
manager for Colorado, Utah, Kansas, Nebraska, Kan- 
sas City and St. Joseph, Mo.: Otis N. Fussell, district 
sales representative for Tennessee, Arkansas, Louisiana, 
Mississippi, Alabama; J. P. Ashcraft Co., Inc., Dallas, 
manufacturer's sales and warehousing representative 


for north Texas and Oklahoma area. 


>» COPELAND REFRIGERATION CORP.-M & M 
Refrigeration Supply Co., El Paso, Tex., authorized 
stocking wholesaler for area, Polar Supply Co., Peoria. 
Ill., authorized stocking wholesaler; United States 
Electric Co., Springfield, JIL, authorized stocking 


wholesaler. 
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M a ING? 


FOR ALL YOUR NEEDS 


CONDENSERS 
PIPE COILS 
SHELL-ICE MAKERS 
VALVES & FITTINGS 
ICE RESERVE UNITS 
AIR HANDLING UNITS 
SHELL & TUBE COOLERS 
“ECLIPSE’’ COMPRESSORS 
HEAVY-DUTY COMPRESSORS 
QUICK-FREEZING SYSTEMS 
“INSTANT” WATER COOLERS 
MULTI-STAGE COMPRESSOR SYSTEMS 
LOW PRESSURE REFRIGERATION UNITS 
AUTOMATIC CONTROLS & DEFROSTING SYSTEMS 
COMPLETELY ENGINEERED SYSTEMS, 

DELIVERED AND INSTALLED 





Please meet us at 

the International 

Heating and Air 
Conditioning 
Exposition— 
Philadelphia. 
SPACE 309 











EE GREASE ERRRRBE 


It is a proven fact that 
today's semi- and full- 
automatic equipment 
soon saves enough to 
pay for itself. 


Whatever the refrig- 
eration requirements of 
your plant—quick freez- 
ing, ice making, cold 
storage, humidity control, 
low temperatures, con- 
densing, air conditioning, 
or any process cooling 

. Frick engineers will 
help you modernize your 
present system or design 
one to meet your needs 


Frick Evaporative Condensers Save 
Up to 95% of the Water Used. 


Frick refrigeration 
equipment is world re- 
nowned for a long 
trouble-free life of 
dependable operation. 
Many Frick compressors 
have been in operation 
for over 40 years. 


Frick Heavy-Duty Four Cylinder 
Compressors Can Be Adapted to 
Handle Any Type of Refrigerant 


CALL your nearest Frick 
Branch or Distributor to- 
day. Or write direct to.. 


*- a , 
Frick Shell-lce—Clear Solid Pieces Rit (oy) %4 (Kt) 
of Curved ice. Made Automatically, 4y 


Without Snow or Waste. TERT 1 BCC ~ a 








FORMANCE | 


. 


ALADDIN Type BB Fans are the first choice of 
many engineers for heating, ventilating 
and air conditioning jobs. Designed for low 
rotational speeds and high efficiency, these 
fans insure that stable performance from 
free delivery to shutoff that engineers have 
come to expect of this type of equipment. 

In designing the BB Fan, Aladdin engi- 
neers have refused to short-cut quality, 
each fan is ruggedly built and is backed by 
thirty-five years of experience and manu- 
facturing know-how. 


ALADDIN HEATING CORPORATION 


1111 WEST AVENUE 137 + SAN LEANDRO, CALIFORNIA 


WHO'S WHAT Continued 





>» TRANE CO.—George Karman, Jr., sales engir eer 
in Baltimore sales office. 


>» DUNHAM-BUSH, INC.—Patrick J. Shea, district 
manager for Los Angeles office; Harry R. Brooks, 
salesman, St. Louis; Thomas L. Joliat, application 
engineer, Detroit; Thomas Walsh, application engi- 
neer, northeast district office; Lawrence Kohlberg, 
heating products salesman, St. Louis; Frank S. Robin- 
son, salesman, Dallas; Clyde C. Dollens, industrial 
salesman, southwest district: John Charles English, 
application engineer, Detroit; Thomas Cantflin, sales- 
man. Akron, Ohio; J. T. Golitz. salesman, Providence, 
R. L.-Worcester, Mass. area; David Dufur, salesman, 


Portland, Ore.. territory. 


% DRAVO CORP. Joiner-Meade-Capers, Inc.. Dallas, 
manufacturers representative in 75 Texas counties; 
Houston Co., Lubbock, manufacturers representative in 
68 Texas counties and five New Mexico counties; A. 
F. MeGovern & Son, manufacturers representative in 
22 Ohio counties; A. Y. McDonald Mfg. Co., Minne- 
apolis, manufacturers representative in South Dakota, 


Minnesota and 15 counties in Wisconsin. 


>» EMBASSY STEEL PRODUCTS, INC.-Stuart 
Davis & Co.. Royal Oak, Mich., sales representatives 


for Michigan area 


p» CON VOR ENGINEERING CORP.—-Air Condition- 
ing Supply Co., Los Angeles, manufacturers represen- 


tative for Los Angeles and San Diego area. 


>» SOLAR AIRCRAFT CO.-Pan American Western 


Co.. Inc.. Coral Gables, Florida area representative. 


>» WINNEAPOLIS-HONEYWELL REGULATOR CO. 

R. B. Grant. Rocky Mountain region manager; J. T. 
Pitts. southwest region manager; E. A. Thompson, 
special sales representative in Los Angeles; R. L. 
Mallory, sales manager of industrial products group 


in Philadelphia. 


>» WESTCOTT SNYDER MFG. CORP.—Samuel 5S. 
Neide & Associates, Gaithersburg, Md., factory repre- 


sentatives in middle Atlantic states area. 


» EUTECTIC WELDING ALLOYS CORP.—¥. W. 
Sales & Welding Service, Inc.. Chicago. incorporated 
into sales organization as Eutectic Welding Alloys 


Central Div.. Ine. 
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WHO'S WHAT 


Continued 





>» AVERICAN-STANDARD—James M. Martin, St. 
Louis sales manager for PLUMBING AND HEATING 
DIV.; J. A. McCain, eastern regional manager; R. C. 
Wilts, New York branch manager; H. Bb. Barron. 
eastern regional manager, power plant equipment; all 


for AMERICAN BLOWER DIV. 


» KEASBEY & MATTISON CO.—John L. Prechek. 


assistant manager of San Francisco district. 


>» GRAVER WATER CONDITIONING CO.—G., M. 
Wallace & Co., engineering representatives in Rocky 
Mountain intermountain area. with offices in Den- 


ver, Butte, Mont., Salt Lake City and El Paso, Tex. 


. COCHRANE CORP.—Exclusive representatives in 
Rocky Mountain area: Hank Thurstin Co., Denver: 
C. H. Spencer & Co., Salt Lake City; 5. C. Covingion. 


Inc.. Amarillo; Associated Engineers. El Paso, Tex. 


» ADVANCE INDUSTRIES, INC.—Whitney M. kerr 
Co.. Kansas City area sales representative; J. C. Me- 


Dougall Co., Seattle sales representative ¢ 











THE NEW 
DISTRICT HEATING 


HAND BOOK 
THIRD EDITION 


An Entirely New Volume — 529 Pages 
15 CHAPTERS — 6”x91/,” 


GROWTH AND PRESENT STATUS 
ECONOMICS OF DISTRICT HEATING 
GENERAL DATA 

DISTRICT HEATING PLANTS 

WATER CHEMISTRY AND CORROSION 
STEAM DISTRIBUTION 

METERING 

BUILDING HEATING SYSTEMS 
CONSUMERS’ PROCESS EQUIPMENT 
CONSUMERS’ ACCESSORY EQUIPMENT 
ESTIMATING STEAM REQUIREMENTS 
ECONOMICAL USE OF STEAM 

RATES 

SALES ACTIVITIES 

HOT WATER FOR DISTRICT HEATING 


Price $7.00 


NATIONAL DISTRICT HEATING ASSOCIATION 
827 N. EUCLID AVE., PITTSBURGH 6, PA. 





——. 
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Rugged 
Compact 
Simple in 


design and 
installation 





Indispensable 
for systems 
operating at 
changing 
temperatures 





FIG. 401 





SPRING HANGER 


Our catalogue illustrates 
a complete line of Pipe 

& Supports and 
is an indispensable 
reference book for en- 
gineers, contractors, 
estimators & erectors. 
Write for your copy now. 


MAINTAINING OFFICES AND WAREHOUSES 
ACROSS THE NATION 


CARPENTER and PATERSON, Inc. 


18 HURLEY ST., CAMBRIDGE, MASS. id 





FOR 


HEAVY DUTY 
NO WAY BEATS 


FroWa y 


ely 
ig 


fy * 








0 all. 








VERTICAL 
TURBINE PUMPS 


For every rugged industrial pumping job 
there’s a specific FloWay available to do 
it better. Superior materials . . . precision 
manufacturing . . rigid inspection 

thorough design . . each is a reason why 
FloWay vertical turbine pumps are setting 
new performance standards in industry. For 
assured dependability, inquire today for the 
FloWay you need—backed by two genera- 


tions of experience. 


FloWay capacities range 
from 15 to 4000 GPM. 
Choice of standard cast 
iron or fabricated steel 
heads. Replacement parts 
readily accessible from 


world-wide local sources, 


MANUFACTURED BY 


FIESE & FIRSTENBERGER MFG., Inc. 
2494 Railroad Ave Fresno, Calif 


WE HEAR THAT... 





» A new office-warehouse’ has been opened by 
POWERS REGULATOR CO. at 4556-60 Lenox Ave., 
Jacksonville, Fla. 


> A new sound film on manufacturing of package 
boilers recently released by CYCLOTHERM DIV., NA- 
TIONAL-U. 8S. RADIATOR CORP., was shown at the 
Connecticut Light and Power Gas Show on October 


21-23. 


» ALUMINUM CO. OF AMERICA plans to build a 
new facility for the production of roller-coated alumi- 
num sheets in widths exceeding any previously avail- 
able. The new unit is to be constructed adjacent to the 


company’s North Plant sheet mill at Alcoa, Tenn. 


» Two five-day courses marked the final sessions of 
the AMERICAN-STANDARD heating-cooling school 
in Buffalo, N. Y., for 1958. The final program in- 
cluded: basic radiator heating school, December 1-5; 


and “Remotaire” systems school, December 8-12. 


> A new $614 million plant for the manufacture of 
cast iron pressure pipe was opened October 22 by 
JAMES B. CLOW & SONS, INC. The new plant, 
which is the corporation’s third pipe manufacturing 
works, contains more than 100,000 sq ft of inclosed 
floor space and occupies a 60 acre site in Bensenville, 


» An agreement by CENERAL CONTROLS CO. to 
purchase the assets of FOSTER ENGINEERING CO. 
has been announced. The purchase is subject to the 


approval of the stockholders of the former company. 


>» OHIO INJECTOR CO. has been awarded a contract 
by the Atomic Energy Commission for the development 
of a device for controlling the sodium coolant in fast 
breeder powel reactors The project, involving a wide 
scope of activities ranging from studies of materials 
suited to handling high temperature sodium to build- 
ing and testing prototypes, is expected to require a 


year in its first phase. 


>» CONTROLS CO, OF AMERICA was featured on a 
recent Milwaukee telecast in a Sunday afternoon series, 
“Challenge.” offered on station WISN-TV. The new 
series is being produced in cooperation with industrial 
firms of the Milwaukee area and the Milwaukee School 
of Engineering and it highlights careers in engineering 
for young people in the Milwaukee area. In their tele- 
cast. CONTROLS CO. OF AMERICA s po kesmen 
pointed out the outstanding career opportunities for 


young engineers in the mushrooming controls field. 
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WE HEAR THAT 


Continued 





> DOVER MFC. CO. and J. F. PRITCHARD CO. OF 
CALIF. recently merged. The composite company, op- 
erating under the Pritchard name, will maintain ad- 
ministration headquarters at the latter company’s 
offices at 4625 Roanoke Pkwy., Kansas City, Mo. 


> The Campbell Plant of YOUNGSTOWN SHEET 
AND TUBE CO. will be revamped in a two year pro- 
gram that will cost in excess of $50 million. The im- 
provement will enable the mill to roll larger diamete1 
coils of up to 40,000 Ib. 


>» WALTER E. WATSON, vice chairman of YOUNGS. 
TOWN SHEET AND TUBE CO. has announced his 


retirement after 45 years of sales service. 


> A college scholarship program for sons and daugh- 
ters of employees of SARCO CO., INC, and SARCO. 
THERM CONTROLS, INC. has been announced by 


the two affiliated companies. 


>» A WARREN WEBSTER & CO. sales group will at- 
tend a two day meeting at Cherry Hill Inn, near the 


company s Camden, N. J. headquarters. 


>» HOWARD INDUSTRIES, INC. has purchased a 
complete line of precision-type motors from McGRAHV . 
EDISON CO. The purchase includes the complete line 
of motors, tools, jigs, dies, fixtures, engineering and 


inventory. 


> A $1,600,000 contract calling for the construction 
of a modern rubber factory in Springfield, Mo. has 
been awarded to Kretzer-McLean Construction Corp 


by DAYTON RUBBER CO. 


> The Chicago regional office of DETROIT CON- 
TROLS DIV. of {MERICAN-STANDARD has moved 
into larger quarters at Mannheim Rd. and North Ave 
in Melrose Park. The new office and warehouse con 
tains over 4000 sq ft. 


>» WALWORTH CO. has established its central divi 
sion headquarters and distribution center in a new 
building at Glenshaw, a suburb of Pittsburgh. The one 
story, aluminum clad building has floor area of 55,000 
sq ft. The RUST ENGINEERING CO, was the archi 


tect and contractor for the structure. 


>» DRAYER-HANSON, DIV. of NATIONAL-U. S 
RADIATOR CORP. will hold its national sales meet 


ings in Philadelphia, January 26-29, 1959, in con 


COA sasnasbendrenise HOW it can be automatic 





Will - Burt Hopper 
and Bin Feed Model 
Stokers — capacities, 
150 through 750 
Ibs. per hr. 


Wiit-Burl 


STOKERS 
Box 902 ORRVILLE, OHIO 
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A Will-Burt coal heat installation 

will bring coal from bin to stoker . . . 
feed the necessary coal at any 

of three adjustable rates .. . and 
automatically adjust air supply minute 
by minute, to fuel bed needs. Panel 
controls by Will-Burt will automatically 
cycle one stoker, or several. 


What could be more practical — 
especially when you consider the known 
economy and safety of coal fired heat? 


= 


W-B Automatic Air Con- 
trol — sensitively controls 
air supply — prevents 
excessive soot or smoke. 


y 


~ 


W-B Panel Controls 

moke scheduled heating 
a simplified, supervisory 
operation — tailored to 


W-B Coal Conveyor — 
practical for any installa 
tion — operates at any 
angie — single, dual, or 
cross feed tandem the job 





THERE’S 


DeZurik Valves have so many advantages 
over ordinary valves it may seem too good 
to be true. They open easily . . . close tight 

. open or close with a quarter-turn .. . 
need no lubrication . . . never freeze! 


What accounts for this seeming magic? 


ECCENTRIC ACTION 


This principle, exclusively 
DeZurik's, permits the plug 
to touch the valve body only 
when the valve is closed. The 
resilient plug-facing seals 
tight every time on any line. 
Opening the valve backs the 
plug away from the seat and 
the plug swings open easily 

. without friction . . . with- 
out lubrication! 





OPEN FULL 


DEAD SHUT 











DeZurik Valves are 
available in a full range 
of models and metals 
and in sizes from !/," 
thru 20" with lever, gear, 
or remote operation. See 
the DeZurik representa- 
tive in your area, or 
write for details. 


DeZurRIk 


CORPORATION 
SARTELL, MINNESOTA 


WE HEAR THAT 


Continued 





junction with the 14th International Heating & Air 


Conditioning Exposition. 


>» MASON PRODUCTS, INC, has moved from West 
Concord, Mass.. to a new plant at 9 Cranes Court. 


Woburn. Mass. 


> The new headquarters building and research center 
of HAGAN CHEMICALS & CONTROLS, INC. are 
situated on a 27 acre site along the Penn-Lincoln Park- 
way West. 12 miles from downtown Pittsburgh. The 
60,000 sq ft main building houses the executive offices. 
sales division offices and the purchasing, engineering 
design, accounting and advertising departments. The 
adjacent 33,000 sq ft research center contains labora- 
tory facilities, chemical research groups. and a scien- 


tific library. 


> W. A. ROOSEVELT CO. celebrated its 90th anni- 
versary during October. J. MW. BRINDLEY, president 
of the La Crosse. Wis.. wholesaler of heating, piping 
and air conditioning equipment, is a grandson of the 


company s founder, WH. A. ROOSEVELT. 


> Operations of the 7? {SOL ENGINEERING CO. 
have been merged into GALLAHER CO. It became a 


division of the parent company on December 1. 


» CREENHECK FAN & VENTILATOR CORP. has 
heen approvec for membership in AJR MOVING AND 
CONDITIONING ASSOCIATION. 


> Construction of the AVMERMAN COs new manu- 
facturing plant at Stillwater, Minn., is well under way. 
Completion of the 30,000 sq ft, single story building 
is expected this month, when the company’s equip- 
ment will be moved to its new quarters from its pres- 


ent location in Minneapolis. 


» CLEAVER-BROOKS CO. has acquired SPRING- 
FIELD BOILER CO. The transaction calls for the in 
vestment of $1 million by the purchasing company: 
$500,000 for the purchase of the business with an ad 
ditional $500,000 to cover working capital require- 


ments, 


» The new plant of U. S. GAUGE DIV. of AMER. 
ICAN MACHINE AND METALS, INC, at Sellersville, 
Pa., was open for plant tours on two days during the 
month of November. For November 21. invitations 
were issued to industrial and civic leaders. magazine 
and newspaper editors. November 22 was set as “Em- 


ployees Day.” 
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MEETINGS & CONVENTIONS 





the 
— downturn 


DEC, 8-10—American Nuclear Society, 1958 annual 
meeting. Sheraton-Cadillac Hotel. Detroit. National 


headquarters: American Nuclear Society. Chicago 1}. 


1959 


JAN. 14-15—Building Research Institute, confer- 
ence on noise control in buildings. Hotel New Yorker, 
New York City. Building Research Institute, National 
Academy of Sciences—National Research Council, 


2101 Constitution Ave.. Washington 25. D.C, 


JAN, 19-20--Industrial Heating Equipment Associ- 
ation, Ine.. meeting. Cleveland. Ohio. THEA head- 
quarters: 1145 19th, N.W., Washington 6, D. C. 


JAN. 26-29--14th International Heating and Air 
Conditioning Exposition, Philadelphia. Under auspices 
of the American Society of Heating and Air-Condition- 
ing Engineers, in conjunction with its 65th annual 
meeting. also in Philadelphia. Exposition manage- 
ment: International Exposition Co.. 480 Lexington 
Ave.. New York 17. ASHAE headquarters: 62 Worth 
St.. New York 13. 


JAN. 26-29—-Plant Maintenance and Engineering 
Show and Conference. Cleveland Public Auditorium, 
Cleveland, Ohio. For information. contact: Clapp & Same picture — different setting. Top shows 
Poliak, Inc.. 341 Madison Ave... New York 17. " _ ; : 

complicated, space-wasting duct system which 
routed fumes back into plant for discharge 

FEB. 3-5-—Soctety of the Plastics Industry, Ine., through stacks. Bottom shows nine new 36" 
14th SPI reinforced plastics division conference, Edge- Aerovent “SP-7” Duct Fans installed to take 
water Beach Hotel, Chicago. SPI headquarters: 250 


8 fumes up and out, saving valuable floor space 
Park Ave.. New York 17. f , 4 8 i 


in busy working area. Just one of hundreds 
of successful Aerovent installations charac- 


weer eoeaeteae pentinetion Conpsrence, terizing modern air engineering in action. 
eighth annual meeting. Kelloge Center for Continuing 
Write for free BULLETIN 400 


Kducation. Michigan State Universitv. East Lansine. 


Mich. 


} ( 6-20 \ “4 ) : All Aerovent Fans are rated in accordance with the 
TARCH 10-2 ational Association of Corrosion Standard Tost Cade and US D.C Comm. §td.C5178-5! 


Engineers, 1959 Corrosion Show and 15th annual con- 


ference. Sherman Hotel. Chicago. National Association 


of Corrosion Engineers, 1061 M & M Bldg., Houston 2. Acrovent 


VARCH 31-APRIL 2—Ame ower Conte 
‘ t 7 ste an us pene onfer FAN COMPANY, INC. 
ence, sponsored by Illinois Institute of Technology in ASH and BRANCH STS. + PIQUA, OHIO 


cooperation with a group of technical societies and Member Air-Moving and Conditioning Assn. (AMCA) 
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It’s the... 


THERMOTROL 


fo ACCURATE, INDEPENDENT 
ROOM TEMPERATURE CONTROL 


STEAM @2% HOT 
WATER SYSTEMS 


for sslelel eal PAehilela' 


yr new construction 


HOSPITALS, 

APARTMENTS, 

OFFICES, HOTELS, 

LOCKED SCHOOLS, MOTELS, 
INSTITUTIONS and 

PUBLIC BUILDINGS 


@ COMPLETELY SELF-CONTAINED 


Each Sterlco Thermotrol is a complete temperature control unit, 
easily installed in any two-pipe system in place of the manual 
valve. NO wiring or other external connections needed 


MODULATING CONTROL—NOT o# AND off 


Each Sterlco Thermotrol provides steady, even control to each 
radiator the way YOU want it. Radiators in cold spots give off 
heat while those in warmer parts of the same room are auto 
matically throttled down 


NO ELECTRICAL CONNECTIONS 


No electric wiring, additional piping, or other connections are 
required with the Sterico Thermotrol. Just as easily installed for 
modernization as for new construction 


FOR BUILDING MODERNIZATION 


c 
With a Sterlco Thermotrol on each radiator, stuffy overheated rooms, 
open windows, and excessive fuel bills are eliminated. You pay for 
only the heat you need... rooms are comfortably, ev only warm 


occupants comfortable 


FOR NEW CONSTRUCTION 


Here's modern ZONE CONTROL for radiant systems. The only modern 


golution to inefficient ‘'on-off'’ valves and expensive, motorized valves 


STEAM HEATING IS MODERN, 
EFFICIENT and DEPENDABLE 


Sterlco Products Distributed through 


LEADING HEATING and PLUMBING WHOLESALERS 


STERLING, INC. 


LVityan Ml) eA Pt 


— (+t 


| i ) *-| 
ai _,| : 

CONDENSATION AND 

VACUUM PUMPS 


290 


HEATING 
SPECIALTIES 


TEMPERATURE 
CONTROLS 
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1959 


other educational institutions. Hotel Sherman, Chi 
cago. Information: R. A. Budenholzer, Mechanical 
Engineering Dept., Illinois Institute of Technology, 


3300 Federal St., Chicago 16. 


{1PRIL 1-3—Gas Appliance Manufacturers Associa- 
tion, annual meeting. The Greenbrier, White Sulphur 
Springs, W. Va. GAMA headquarters: 60 E. 42nd 5t., 
New York 17. 


{PRIL 5-9—Nuclear Congress. Cleveland Audito- 
rium. Cleveland. Information: Engineers Joint Coun- 


cil, 29 W. 39th St... New York 18. 


{PRIL 5-9—kKdison Electric Institute, annual con 
vention. New Orleans. Edison Electric Institute, 420 


Lexington Ave.. New York 17. 


{PRIL 6-8—Building Research Institute, eighth 
annual meeting. Hotel New Yorker, New York City 
Building Research Institute, National Academy of 
Sciences—-National Research Council, 2101 Constitu 


tion Ave.. Washington 25. 


{1PRIL 6-10—International Atomic Exposition, 
sponsored by Atomic Industrial Forum, Inc., Cleve 
land. Information: H. F. Grebe, exhibits manage 
International Atomic Exposition, Architects Bldg.. 


Philadelphia 3. 


{1PRIL 28-MAY |] Vechanical Contractors Associ 
ation of America, 70th annual convention. Shoreham 


Hotel, Washington, D. C. MCAA headquarters: 45 
Rockefeller Plaza, Suite 570, New York 20 


{PRIL 29-MAY 4—Oil-Heat Institute of America. 
Inc., annual convention. Seattle, Wash. Oil-Heat Insti 


tute of America. Inc., 500 Fifth Ave... New York 36 


MAY 17-20—Industrial Heating Equipment Associ 
ation, meeting. The Homestead, Hot Springs, Va. In 
dustrial Heating Equipment Association, Inc., 1145 


19th. N. Y. Washineton 6, D. ¢ 


VAY 25-29—National Fire Protection Association 
annual meeting, Atlantic City, N. J. National Fire 


Protection Association. 60 Batterymarch St.. Boston, 


Mass. 


Heating, Piping & Air Conditioning. December 195% 





MEETINGS & CONVENTIONS 
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1959 


JUNE 7-11 
Conditioning Engineers, semi-annual meeting. Van- 
couver, B. C., Can. ASHAE headquarters: 62 Worth 
St.. New York 13. 


{merican Society of Heating and Air- 


JUNE 21-26—American Society for Testing Ma 
terials, annual meeting, Chalfonte-Haddon Hall. At- 
lantic City, N. J. ASME headquarters: 1916 Race St., 
Philadelphia 3. 


JUNE 22-24 
Engineers, annual meeting. Lake Placid Club, Lake 
Placid, N. Y., ASRE headquarters: 234 Fifth Ave., 
New York 1. 


{merican Society of Refrigerating 


SEPT. 21-25—Instrument Society of America, in- 
strument-automation conference and exhibit. Interna- 
tional Amphitheater, Chicago. For information con- 
tact: Fred J. Tabery. exhibit manager, Instrument- 
Automation Conference and Exhibit, 3443 S. Hill St.. 


Los Angeles 7. + 


THE NEW MILLER 

ALL-IN-ONE SPOT WELDER 
a 

ALL NUMBER ONE WELDS 


Built-in Timer Turns the Trick 


Sheet metal shops ready for new speed, 

economy and completely uniform spot 

welds will want the new Lectro Spot. 

Here's why: 

Operator depresses lever and, 
1—2—3: 

Tongs grip work at pre-set pressure; 

Starter switch is actuated; 

Weld sequence starts and stops 

automatically; 

Result: EVERY WELD IS IDENTICAL! 
Pressure adjustment and electronic timer 
controls instantly accessible. 

Three models in 115 or 230 volts weld 
mild steel of 1/8” to 3/16” combined 
thickness; 1.5 KVA weighs 29 Ibs., 2.5 
KVA weighs 39 Ibs. 

Wide choice of tongs available. 














wiles 


Distributed in Canada by Canadian Liquid Air Co., Ltd., Montreal 
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NOW is the time to consider 


SNOW MELTING 


Systems around Buildings and Grounds 


Better send at once for our SNOW MELTING MANUAL. 
Here are design data based on a study of—and others’ 
actual experience with over 100 snow melting systems of 
all kinds for 

@ LOADING PLATFORMS and DOCKS 

@ SIDEWALKS @ ROADS @ DRIVEWAYS 

@ MARQUEES © PARKING AREAS 

@ RUNWAYS © RAILWAY SWITCHES 


and other applications which HAVE proved that this 
modern method of snow removal. 


Costs No More Than Other Methods 


and because snow melting by pipe coils has other distinct 
advantages, such as dirt-free sidewalks and entrances, and 
the complete elimination of ice surfaces, the demand for 
this method of snow removal is swiftly growing 


Complete information on the correct design, installation 
and operation of snow melting systems is offered in the 
new SNOW MELTING MANUAL, a reprint of articles 
originally published in HEATING, PIPING & AIR CON 
DITIONING. Fifty cents per copy. 


$0.50 will bring you this SNOW MELTING MANUAL... 
a valuable addition to your file on business opportunities. 


Heating, Piping & Air Conditioning 


6 North Michigan Avenue Chicago 2, IIlinols 





LECTRO SPOT 


Complete information sent promptly. 


ELECTRIC MANUFACTURING COMPANY, INC. Appleton © Wisconsin 








NEW BOOKS & REPORTS... 


ENGINEERING AND TECHNICAL CONVENTIONS—Pre- 





pared by Deutsch and Shea, Inc. Industrial Relations 


‘s FURNAS ELECTRIC News, 230 W. 41st St., New York 36. Subscriptions 
$4.00 per year, including annual Fall Supplement. 


CONTROLS HELP YOU 
REDUCE COST AND FUNDAMENTALS OF Pipe Drartinc—By Charles H. 


Thompson. 66 pp. John Wiley & Sons, Inc., 440 Fourth 


SPACE REQUIREMENTS Ave., New York 16. $3.50 


STANDARD WELDING SymMBo.s. Dept T, American 
Welding Society, 33 W. 39th St., New York 18. Charts, 
$1.50 and 50c: booklet. $3.00. 


THe Resutts APPROACH TO ORGANIZATION—By 
Edward C. Schleh. Research Div., Society for Ad- 
vancement of Management, 74 Fifth Ave.. New York 


Magnetic Starters in 10 Ll. $1.50. 

sizes to 100 hp. Furnas 

starters for control of 

high horsepower compres- (ii | 

ae Ba Barry i 2 > Test anp Evatuation or tHe MA-5 Air Conpt- 
starters with dual voltage , ‘4 ‘ rioNER—By J. L. Hahn and D. J. Scarafile. 29 pp. 
magnet coils, Office of Technical Services, U. S. Department of 


Commerce. Washington 25. $1.00, 


; Wexpor’s TRAINING MANuAL, Inert Gas Process 
Step or Cushion Starting permits the : 5 ' 
use of larger motors by limiting the 144 pp. Kaiser Aluminum & Chemical Sales, Inc., 919 
inrush current on starting. These meth- N. Michigan Ave.. Chicago 11. $1.00. 
ods reduce or completely eliminate ' 
objectionable line disturbances due to 
full voltage across-the-line starting. 
Furnas Electric offers a complete line 
of Increment, Auto Transformer and RecIRCULATION, BULLETIN PFM-11L0. 12 pp. Cool- 
Resistance-type Step Starters. ing Tower Institute, 420 Emerson St.. Palo Alto, 


Calif., $1.00. 





DIMENSIONS AND TOLERANCES FOR LiGHT WEIGHT 


te es eee tate Ricw ABS Prastic Pipe, TS-5425. H. A. Bonnet, 
match starter requirements. Silver 
cadmium oxide contacts for long- Weshinaton 25. D. ¢ 
er life. Floating armature insures fA c — 
quiet operation, 


Commodity Standards Div., U. S. Dept. of Commerce, 


MANUAL OF ACCIDENT PREVENTION IN CONSTRUC- 
rliON; SCAFFOLDING LappeERS. 32 pp. Associated Gen- 
For full information write eral Contractors of America, Inc., 20th and. E Sts., 


for Bulletin 5610, ‘ 
1041 McKee St., Batavia, Ill, N. W., Washington 6, D. C. 15c. 


FURNAS ELECTRIC COMPANY VaNnuat oF AccipENT PREVENTION IN CoNnsTRU¢ 
2] 


rioN; ExpLosives, Powper ACTUATED TooLs Dp. 

BATAVIA, ILLINOIS ei | | ae 

pi Associated General Contractors of America. Inc.. 20th 
SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES and E Sts.. N. W.. Washington 6. D. C. 15 
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ONWiCA 


NOZZLES feo 
for 4 ——— 
AIR WASHERS 


a 





adit 


) 


Ved vevede 





These are “non-clogging” nozzles with a single When you specify Reznor gas heaters, you can do so with 


large tangential lead hole to the swirl chamber 
that will never clog from any impurities small 
enough to pass through the orifice. Swirl chamber 
is conical on both ends and pivots liquid like a 
top to produce an exceptionally fine, evenly dis- 
tributed, balanced spray of about 80° included 
angle. Wider spray angles up to 130° can be fur- 
nished to order. 

Standard material Brass. Also available in Stain- 
less Steel and Monel. Pipe sizes from '¥" to 1” 
4,” size is 1-5/16" long and made from 5%” square 
stock. 

Write for Catalog I 


confidence that the equipment you call for will be available 
when it’s needed, anywhere in the country. Substantial 
stocks of all the most frequently used models (both unit 
heaters and duct furnaces) are maintained by Reznor 
distributors in more than 200 cities. And if the units you 
call for don't happen to be available from distributor stocks, 
shipments from the factory can be made to meet any 
reasonable schedule 

AVAILABILITY is just one of many reasons why 
Reznor is right for a wide variety of commercial and 
industrial buildings. Ask your Reznor distributor for details 
or write for your free copy of “Modern Heating” 


MFG.WORKS, INC. 


2523 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 


“REZNOR 


NG DIRECT-FIRED 


Canadian Agents: (Except B. C 
E. S. Gallagher Sales ltd., Toronto 12, Canada 





V Check your 
needs... 


| | Personnel 

| | Equipment Sales 

| | Equipment Needs 

| | Manufacturers Agents 


Lines, etc. 
a 


Whatever your needs in any of the above classifica 
tions you can solve them quickly with a classified 
advertisement. The space rates are reasonable and 
results are quick. Closing date—the tenth of the 


month preceding issue 
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Hips \QUNIT HEATERS 


Reznor Manvtacturing Company, 51 Union Street, Mercer, Pa. 


Lubricates 
while it 


WRPRR 


Waven ence? 


KEY-TITE 


New Improved Formula 


Oiity 
la i 


Easy to Apply 
breah-olf 
Easy to Break 
Safe 
ingred 
Order KEY-TITE from your supplier 
or send for FREE SAMPLE 


? 
orvision or OCT wwoustaies 





TEMPERATURE 
READINGS 


e Hot Water Systems 

@ Floors, Walls, Ceilings 
© Refrigerated Coils 

e Insulation 

e All Other Low Temps. 


You can accurately read any low surface tem- 
perature with the Alnor Type 2300 Surface 
Pyrometer—in 3 to 5 seconds. 

Take this rugged, portable instrument to any 
job in the field and see how performance to 
laboratory standards can save invaluable time 
in balancing out a system...save the money lost 
on call-backs. Large 6” mirrored scale is direct 
reading, no conversion...no errors in readings 
..1° per division. Precision jeweled movement 
is protected against abuses of portable service 
by sturdy walnut case. Comes complete with 
matched thermocouple and lead ready to use 
on your next trip out. Send for Bulletin 4257 
and get the complete story on the full line of 
Alnor Pyrometers. Just tear out this ad and 
mail on your letterhead to: Illinois Testing Lab- 
oratories, Inc., Room 513, 420 N. LaSalle St., 
Chicago 10, III. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


Ulnor 





NEW BOOKS & REPORTS 
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Ricw ABS Ptastic Piee, IPS Dimensions. TS-5423. 
H. A. Bonnet, Commodity Standards Div., U. S. Dept. 
of Commerce, Washington 25, D. C. 


Hycienic Guimes—Covering the handling of 62 
separate materials. American Industrial Hygiene Asso- 
ciation, 14125 Prevost. Detroit. 25c ea. 


DIMENSIONS AND TOLERANCES FOR LIGHT WEIGHT 
Ricw ABS Ptastic Pier, TS-5425. H. A. Bonnet. Com- 
modity Standards Div., U. S. Dept. of Commerce, 
Washington 25. D. C. 


A Report on Sprayep Roor Coo.inc Systems 
By Sam M. Blount, Jr. 30 pp. Industrial Experimental 
Program, School of Engineering. North Carolina State 
College, Raleigh, N. C. 25e. + 





@bituaries 


Robert W. Nelson 


Ropert WALLACE Netson, 48, vice president of 
American Air Filter Co., died suddenly October 9, 
1958, while at work. Mr. Nelson was a former presi- 
dent of the Air Moving and Conditioning Association 
and a member of the American Society of Heating 
and Air Conditioning Engineers. A native of Moline, 
Ill., he was graduated from Culver (Ind.) Military 
Academy and attended the University of Illinois and 
the University of Pennsylvania, where he was a mem- 
ber of Delta Tau Delta Fraternity. In 1939 he joined 
the Herman Nelson Corp. in Moline and was a vice 
president when it merged in 1950 with American Air 
Filter. He was executive assistant to the director of 
sales until 1956 when he became director of the com- 


pany 's central administrative staff. 


Clyde FE. Weatherwax 


CrypE E. WEATHERWAX, chairman of the board and 
one of the founders of Acme Industries. Jackson, 
Mich., died October 13, 1958. at Jackson at the age of 
76. Mr. Weatherwax, with his two brothers, founded 
the company in 1919 as a pipe coil manufacturer. He 
remained active in the affairs of the company until 
his death. He is survived by his son, Kenneth A. 
Weatherwax, company president, and his grandson, 


Peter A. Weatherwax, executive vice president. 
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time again all year long!” 


THE JANUARY DIRECTORY NUMBER OF 
HEATING, PIPING & AIR CONDITIONING 


Each year over 300 advertisers use the January Directory 
Number to make sure their product story ‘“‘gets through’’ 
when buying decisions are being made, sources of supply in- 
vestigated. Will you be among them in 1959? 

Nowhere can your advertising dollar be better invested. 
Take full advantage of this opportunity. Plan now for ade- 
quate space. Regular rates apply. 

Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2 


Loosens Rust and Conrosion 


Quickly frees ‘frozen’ parts ! 
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LIQUID WRENCH 


The Super-penetrating Rust Solvent 
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Look Better — Last Longer 
Superior workmanship and finish in heavy-gauge 
metal assures iaotaibeiiens of lasting beauty. 
Most designs stamped in any thickness, up to 
ons-fourth inch, from any metal. Catalog No. 
36 illustrates all designs and gives complete 
working data. Free on request. 


Diamond Manufacturing Co. 


Box 34 Wyoming, Pa. 
Manufacturers, also, of DIAMONTEX, the Perforated 
Metal Lay-in Panel for Modern Acoustical Ceilings. 
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powerful blend of fast-acting solvents 
that literally “melts the rust away” 
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. . « find what you need quickly 
and economically through . . . 


; Rates for classified advertising are 1° nt yr 
| E | F D and address. One inch $7.00. Count nine wor 
$2.50 for each insertion. Ca must 
of month preceding ue 


7 LINES WANTED i SITUATIONS OPEN 7 AGENTS WANTED 


MECHANICAL ENGINEER — ESTIMATOR. Mechar 











Wanted: PRODUCT DESIGNER 


7 NAME PLATES 


NUMBERED VALVE TAGS Ah 




















LINES WANTED — Minneapolis Manufacturer's Agent 





17 BUSINESS OPPORTUNITY 


IDENTIFICATION N 








.. . after the city, before the 
state, the ZONE keeps your 


mail from being late. 
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SAVES MORE SPACE ee eee 
Firms represented in this issue are identified by the 


page on which their advertising apnears. Advertising 


f in other issues is marked with an asterisk 
e ao &® Acme Industries, Inc 
In 


Adsco Div., Yuba Consolidated Industries 

Aerofin Corp 

Aerovent Fan Co., Inc 

Air & Refrigeration Corp 

Air Control! Products, Inc 

Air Devices, Inc 

Air Filter Institute 

Air-Maze Corp 

Airtemp Div., Chrysler Corp 

Airtherm Mfg. Co 

A-J Mfg. Co 

Aladdin Heating Corp 

Alco Valve Co 

Allen-Bradley Co 

Allen Cooler & Ventilator Inc 

Allen Mfg. Co., W. D 

Allis Co., Louis 

Allison-Campbel! Div., American Chain 
Co., Inc 

American Air Filter Co., Inc 44 

American Brass Co., The 

Amer. Chain & Cable Co., Inc. — R-P&C Valve 
Div 

American Chain & Cable Co., In 
Allison-Campbel! Div 

American Gas Association 

American Gilsonite Co 

American Hard Rubber Co 

American-Marsh Pumps, Inc 

American Metal Hose Branch American Brass Co 

American-Standard, American Blower Div 

American-Standard, Plumbing & Heating Div 

Ames Iron Works 

Ammerman Co.,_ Inc 

Anderson Co, V. D. Div. of International Basic 
Economy Corp 

Anemostat Corp. of America 

Armstrong Cork Co 

Armstrong Machine Work 

Arno Adhesive Tapes, Inc 

Aurora Pump Co 





Babbitt Steam Specialty Cc 
Babcock & Wilcox Co Tubular Products Div 
Fittings Dept 
Badger Mfg. Cc 
F Baltimore Aircoil Co., Inc 
Money-Maker Serie Barber-Colman Co 
Barnebey-Cheney c 
Barry Biower Cx 


ee 
Bell & Gossett Co 
Bethlehem Steel Company 
B-I-F Industries, Inc 
Binks Mfg. Co 


Bituminous Coal Institute 


WAT Ee te - y U EB E B oO | . t ty Ss Boiler Engineering & Ln al Co., In 
orks 


Bonney Forge & Too 


are SO COMPACT ...SO EFFICIENT ... they require only one- Bridgeport Brass Co 


fourth the floor space of conventional boilers of comparable ratings! = eel» oily 
Buffalo Forge Co 
SEE FOR YOURSELF! Buffalo Pumps, Inc., Div. of Buffalo Forge Co 
. Ruilders-Providence, Inc. Div f B-I-F Ind 
Modulatics do much more than save space. Burgess-Manning Cc 


[hey deliver 4 BHP per square foot of floor ae —— 
area come completely assembled and wired — 

require no special foundation no forced- 
draft chimney install in a few hours for ea . aoe 


ully automatic push-button operation. Fea- ampbell Heating Co 
full t tic push-butt perat I C c 
i 5-8 rs oe 4 orp agener Pump Div 
tures quiet 5-second g E -eC ow e Canton Stoker Cort Wager 
You SAVE this ‘“ ign cl ‘sg guaran 11 fir Capitol Mfg. & Supply Co 
much space cotton-solt’’ start Carnes Corporation 
Out t r() 00 } » 0.15. § 150 a ae Carrier Corp 
utpul: 20 to 2 ip; U-15, 5- } psi steam Carpenter & Patersor 
ee : pressure; 670,000 to 6,690,000 btu/hr . . . in- Century Electric Co 
a ! ss full siete f S . ss Chase Brass & Copper Cx 
Stant hot water; tu pressure in five minutes Chester Cable C 
Three Ways to Buy! from cold starts Chicago Blower Corp 
Chicago Pump Co 
1. Cash n delivery 1° Clarage Fan Co Inside Back Cove 
sh o Iver ( NEVER NEED REPLACEMENT Cleever-Brecks Co. Boller Div 
Colonial Plastics Mfg. C Subsidiary Van Dorr 


discount Modulatics accessible design permits quick, 
?, 1% 10 days, net 30d : 1 ~ Iron Works Co 
é ( ays, ays simple replacement of water-tubea (or other Colt Ventilation of America, Inc 
to established credit parts) for lifetime peak efficiency Eneice unit Committee on Steel Pipe Research American Iron 
z : . & Steel Institute 
? Extended terms—up to covered by 1-year materials and workman- Connor Engineering Corp 
36 months after down pay- ship warranty and a 5-year tube warranty Continental Air Filters, Inc 
. . “@c - Crane Co 
P . 2@ -_ “el 
ment includes up to $50 labor allowance! Curtis Refr. Machine Div. of Curtis Mfg. C 
Cyclotherm Div Nationa! -t S. Radiator Corr 


All of this space is required 
for a conventional boiler. 


SHS HESEHEEHSEEEEEEHEESESEEEEEEEEEEEEESEEEESESESEEEEESEEESCEEOOEEOESD 
Please send Bulletin 475 on Vapor Drum Modulatic 

it will pay you to get the facts. Send ©) Send Bulletin 486 on extended payment terms. 

the coupon now for complete information. 


VAPOR HEATING 
CORPORATION Companys 
80 East Jackson Boulevard Address 
Dept 21-L 
Chicago 4, Illinois City, Zone, State_____ 


SOSH SEEEEHESEEEESEEEEESEEEEE OOOO OOEEE Seeeeeeeeeseeeeeeeeeeee 


Davis Eng. Corp 

DeBothezat Fans Division American Machine 
etals, Inc 

Detroit Stoker C« 

DeZurik Corporation 

Diamond Mfg. Cc 

Dodge Mfg. Co 

Dole Refrigerating Cx 

Dover Mfg. Co 

Dravo Corp 

Drayer-Hanson, Div. of Natl.-U.S. Radiator Corp 


ee 














SP eeeeeeeeeceeceseeeese 
Seeveeeeeeeeeeoeeo eee eee 


Continued on page 
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“FOR QUALITY, ECONOMY AND SERVICE, 
LL PICK SPANG STEEL PIPE EVERY TIME” 


says Mr, Anthony A. Madonna, 


Owner of Twin Arc Welding Company, 


Lancaster, Pennsylvania 


“I know from experience that when I use 
SPANG Steel Pipe I’m getting a top-quality 
product,” states Mr. Madonna. “Another 
thing, on the $206,000 heating contract 
for the Conestoga Valley High School, 
SPANG’S Distributor—Raub Supply Co. 
of Lancaster, Pa.—made sure we had all 
the pipe at the job site before construction 
began. That’s the kind of service I like 
fast, reliable, economical.” 


HELPS SAVE INSTALLATION TIME 


Because his reputation rides on every job, 
Mr. Madonna must be absolutely sure 
the materials he uses are good. With 
SPANG Steel Pipe, for instance, he knows 
he can count on clean, tight welds and 
true end cuts. And the pipe interior is 
free of dirt and scale. That means no lost 
time for inspection and maintenance. 


GET TOP-QUALITY PRODUCTS 
AND SERVICE WITH SPANG 


SPANG Steel Pipe is manufactured under 
strict quality-controlled methods and in- 
spected to insure you of efficient, long- 
lasting service. For your next job, get 
results like these; make it steel pipe... 
make it SPANG. 


SPANG-CHALFANT 


DIVISION OF THE NATIONAL SUPPLY COMPANY 

&® 
General Sales Offices ANS 
Two Gateway Center 


Pittsburgh, Pa CW STEEL PIPE 


‘Sure, I'll tell you why | choose SPANG Steel 
Pipe,’’ reports Mr. Madonna. “‘With SPANG 
! know I'm getting top-quality. | always re 
ceive good service from the SPANG Distribu 
tor; and SPANG Steel Pipe does the job more 
economically in the long run.” 


Heating and Ventilating Contractor: 

Twin Arc Welding Company, Lancaster, Pa 
SPANG Distributor: 

Raub Supply Company, Lancaster, Pa 





FUEL OIL 
HEATERS 
WATER HEATERS 
and COOLERS 


M & L TANK OUTLET HEATERS 


With Bolting Flange 


NAMEPLATE 
IS YOUR 


GUARANTEE H) FUNCTION: Installed in bulk storage tanks to prewarm viscous 
8 liquids (fuel oil, tar, road oil, molasses, lubricating oil or as- 

OF phalt) that have been exposed to low temperatures. 
QUALITY CONSTRUCTION: Heads available in either cast iron or steel. 
e Tubes of heavy gauge steel. Tube sheets and baffles of steel. 


Heat Exchangers HEATING aan ee or hot water. 
SPECIAL FEATURES: Economical to operate . . . only the liquid 
Condensate Coolers that is being withdrawn is heated. Special baffling assures 
Heating Elements —) greeter efficiency. Can be bolted directly to nozzle. Special 
| swing valve, as optional equipment, permits closing off the shell 
Converters | of suction heaters to enable removal of heads without emptying 


Tank Heaters y) tank. (not illustrated). 
f For further details send for your copy of Bulletin £743. 


Tankless Dept 
Water Heaters 


Instantaneous 
Water Heaters 











Manulacturers’ Agents 


Are you interested in securing additional lines? 


We are occasionally asked by our manu- 
facturer advertisers to suggest the names of 
manufacturers’ agents in various sections of 
the country whom they can contact in regard 
to representation of their industrial and 
large building heating, piping and air con- 
ditioning products. 

If you would like your name listed on our 
records for inquiries we may receive on your 
territory, we invite you to write us. There is 


no charge in connection with this service. 


Heating, Piping & Air Conditioning 
6 North Michigan Avenue Chicago 2, 
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Electro-Air Cleaner Co., inc 
Ellicott Fabricators, Inc 
Elliott Co., div. of Carrier Corp 
Emerson Electric Mfg. Co 
Enterprise Div 

General Metals Corp. 
Evans Corp., The George 
Everlasting Valve Co 


Fairbanks Co., The 

Fairbanks, Morse & Co 

Fairmont Aluminum Co 

Farr Co. .. ae " 

Field Control Div., H. D. Conkey & Co 
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fey | felale! 
SONOAIRDUCT: 


FIBRE DUCT 


Used now, more than 
ever before by cost 
conscious contractors 


Economical SONOAIRDUCT, in diameters rang 
ing from 10” to 32” L.D., was installed as 
return air lines in the Kroger Distribution 
Center, St. Louis, Missouri. This job is typical 
of hundreds where contractors must save on 
initial and installation costs, without lowering 


the quality of construction 


SONOAIRDUCT is perfect for slab perimeter 
heating or combination heating and cooling 
systems where duct is encased in concrete 
Aluminum foil lined. Handles easily, levels 
quickly. 23 sizes, 2” to 36” I.D., in standard 
shipping lengths of 18’. Special lengths also 
available. Meets and exceeds F.H.A. criteria 
and test requirements for products of this 
type. 


Free installation manual 
available. For additional 
information see Sweet's 
catalog, your nearest dis 
tributor, or write 


SONOCO PRODUCTS COMPANY 


HARTSVILLE, S. € LONGVIEW, TEXAS 


Kroger Distribution Center, St. Louis, Mo. Howard L. Elliston, Architect; LA PUENTE, CALIF ATLANTA, GA 
McCarthy Bros. Const. Co., contractors; Lyons Sheet Metal Co., St MONTCLAIR, N. J BRANTFORD, ONT 
Louis, heating contractors AKRON. INDIANA MEXICO. DF 


1723 
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Above: 
WILSHIRE 
BUILDING 

Los Angeles 


BACKWARD BLADE 
NON-OVERLOADING 
CENTRIFUGAL FAN 





Thirteen stories of hand- 
some, wall curtain con 
struction, the beautiful 
Wilshire Building is fully 
TuRBO air conditioned using 
BLOWERS eight General Blower 
centrifugal, backward 
blade fans. These units 
deliver a total of 
200,090 CFM. They op- 
erate quietly, -efficient- 
ly, are non-overloading. 
GB can supply all air 
requirements for heat- 
ing, ventilating and air 
conditioning. Call the 
GB rep in your area 
or write direct. 


There's a GB blower for 
every purpose. Backward 
blede, forward curve cen- 
sacxwaro save! trifugal fans — Util-A-Vent 
FORWARD CURVE sets — Propeller fans — 
Fume exhausters -—- Turbo 
GENERAL blowers — Gas boosters 
BLOWERS ARE | — industrial fans. 

CUSTOM 
ENGINEERED 





Serd for free information. 








engineering and 
manufacturing experience 


GENERAL BLOWER 
COMPANY 


8610 FERRIS AVE., MORTON GROVE, ILL. 


Over 20 years of | 
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Palmer Thermometers, Inc 
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Peerless Electric Co., The 
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Penn Ventilator Co 

Petro 

Petrometer Corp 
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Phillips Cooling Tower Co., Inc 

Pittsburgh Plate Glass Co., The Fiber Glass Divi 
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Polis Mfg. Co 
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Porter Co., Inc, H 
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Portmar Boiler Co., Inc 
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Power Line Fan Co., Div. of Chelsea Fan & 
Blower, Inc 
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Precision Parts Corp 

Precision Thermometer & Instrument Co 

Preferred Utilities Mfg. Corp 
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K., WS Fittings Div 


Quickdraft Company 


Radiator Specialty Co 
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Div., Olin Mathieson Chemical Corp 
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Outstanding 
Accuracy 


PALMER 


Dial Thermometer 


Check these functional features 


® Direct-drive Bourdon Coil with 
a filled system for longer 
lasting accuracy. 


Stem can be placed at any desired 
angle and case can be rotated 
to most readable position. 


External calibration for zero setting. 
Unaffected by stem alignment. 
Accurate to one scale division. 

No sticking at any temperature, 


Non-corrosive case. 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


2515 Norwood Ave., Cincinnati 12, O. 
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KEENEY 


IS HEADQUARTERS 


FOR PRACTICAL DATA TO HELP SOLVE YOUR PROBLEMS IN 


HEATING, 


PIPING 


& AIR CONDITIONING 


Galy HP&AC adequately covers all three 
fields each issue. Best evidence is last 
year’s record: 200 feature pages on Heat- 
ing . . . 165 pages on Piping . . . 375 
on Air Conditioning — total 740 pages, 
or the equivalent of three books — plus 
525 pages in departments and news. 
You'll get vital data on correct design, 
installation, operation, and maintenance 
— as applied to industrial, commercial, 


institutional and public buildings. 

You could make no better start to- 
ward solving your own problems in heat- 
ing, piping and air conditioning than by 
knowing what successful engineers and 
contractors have done in working out 
similar problems. In HP&AC they discuss 
actual installations, procedures, equip- 
ment, objectives, and how specific prob- 
lems have been met. 


SSBB SEER SEE EE EEE SE ES ET 


Mail Order to Keeney Publ. Co., 
6 N. Michigan Avenue, Chicago 2, Illinois 


Enter subscription for 


Heating, Piping & Air Conditioning to 
start the first possible issue. | enclose 
remittance for $ to cover 

-year period. (Rates in the United States, 
only $3.00; Canada, Spain and Pan Amer- 
ican Union, $4.00; other countries, $6.00 
a year.) 


Be Better Prepared in Days Ahead and 





Have This Practical Help Coming to You! 





BOOKS 


@ CORRECT PRACTICE IN AIR CONDITIONING BUILDINGS 
By popular acclaim, an all-new second edition! The best data re 
printed from Heating, Piping & Air Conditioning. Problem-dis 
solving information here shows how 43 eminent air conditioning 
engineers and contractors worked out scores of difficult problems 
How-to-do-it facts . . . vital data on design, installation, operation 
. recommended techniques and systems in actual use—for Office 
Buildings, Hotels, Stores, Hospitals, Insurance Firms, Colleges, 
Banks, etc. Full 81/4” by 11” size 196 pages, $1.50 


@ INDUSTRIAL AIR CONDITIONING HANDBOOK 
Information on the purpose, cost, design, operation and mainte 
mance of process and comfort air conditioning systems in manu 
facturing plants of many kinds. The combined knowledge and 
experiences of 33 prominent engineers, every one a designer or in 
direct charge of the largest factory air conditioning systems in 
operation. This shows other engineers how air conditioning helps 
speed production, improve products, and increase workers efficiency 
‘ also how to operate conditioning systems as economically as 
possible. If improvements and savings in any plant's air condi 
tioning operations are possible, these data and ideas from other 
plants will certainly suggest the ways to make them 

186 pages, 81/4.” by 11”, $1.50 


@ CORRECT PRACTICE IN INDUSTRIAL PIPING 
[New Third Edition] 
A large collection of outstanding papers and data on indusirial 
piping selected from several years of Heating, Piping and Air 
Conditioning. A comprehensive, practical volume which reveals 
how various difficult piping problems that arose in different in 
dustrial plants were successfully worked out by piping experts 
Design, installation, operation, and maintenance steam, air 
gas oil, process, water and refrigeration piping piping in 
pulp and paper and steel mills, in automobile plants and breweries 
in the food and chemical and textile industries, and other manu 
facturing plants are dealt with from different angles 

196 Pages, 81/4” by 11”, $1.50 


Send Your Order to 
HEADQUARTERS: 
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My Name 
: Title 

‘ 

¢ Street 

, 

¢ City 


+ 
4 Nature of Business 


of reprinted material that originally ran 


in HEATING, PIPING & AIR CONDITIONING 


@ CORRECT PRACTICE IN HEATING INDUSTRIAL PLANTS 
Practical solutions to specific problems in all kinds of plants, 
factories, and mills—for changing, expanding, modernizing 
planning maintenance-—saving fuel—servicing boilers, oil burners 

correcting corrosion—figuring heating requirements, also cost 
of steam—uniform heat control—converting to mechanical hiring 
snow melting systems, etc. Applications tor heating, ventilating, 
processing, drying—packaged steam generators—heat pumps 
unit heaters—radiant panel heating—low-pressure steam—central 
heating. Articles by 28 heating engineers reprinted from Heating, 
Piping and Air Conditioning. Full size, 81” by 11” 

132 pages $1 50 
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OK...Ship books chached 


Correct Practice in Heating Industrial Plants 

Correct Practice in Air Conditioning Buildings 

Industrial Air Conditioning Handbook 

Correct Practice in INDUSTRIAL PIPING 

Correct Practice in Heating Large Buildings 

Snow Melting Manual 50 
Enclosed is check for total of this order $ 


{Add extra postage of 25¢ each when outside the U.S.A. or 
Canada.) 


SHIP TO TITLE 
COMPANY 

STREET 

CITY 
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Nature of Business 


KEENEY PUBLISHING COMPANY 


6 NORTH MICHIGAN AVE., CHICAGO 2, ILL., U.S.A. 





The A. B. C. Symbol... 
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The right to purchase or refrain from purchasing 

this publication gives you, the reader, and no 

one else the power to pass judgment on whether 

it shall continue to survive. This symbol represents 

the standards by which your voluntary response is 
measured. It testifies to the advertising value of this 
publication. It also serves as a constant guide to 

our readers’ opinion. 


Heating, Piping & Air Conditioning 


[his symbol represents our membership in the Audit Bureau of Circula- 
tions, your assurance that our circulation facts are verified by independent 
audit, measured by recognized standards, and reported in standardized 
reports. These audited facts, available without obligation to interested 
persons, provide a factual basis for advertising rates, evidence of subscriber 
interest, facts on market coverage, and facts for appraising our circulation 
juality and editorial vitality 


Hallmark of Cireulation Value <p: 


Heating, Piping 
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Torrington Mfg. Co 87 
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United States Register Co 74 

United States Rubber Co 77 
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United Wire & Supply Co 58 

Universal Diffuser Corp 


17 


Van Packer Co., Div. of The Flintkote Co 
Vapor Heating Corp 

Vibration Mountings, Inc 

Vilter Mfg. Co, The 


Wagner Electric Corp 
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Webster Engineering Co., The 
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Weil Pump Co 
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Western Boiler Co 
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Yarnall-Waring Co 

York Corp 

York-Shipley, Inc 

Young Radiator Co 

Youngstown Sheet & Tube Co 

Yuba Consolidated Industries, Inc., Adsco Div 

Corporation (formerly) Yula Water Heaters 
nc 
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In petroleum refining, as in other process industries, “‘K&M" Insulations last the life of the equinment. 


“K& M” High-Pressure Insulations 
permit more precise process control ! 


Permanent and trouble-free, “K&M”’ High-Pressure 
Insulations provide peak heating efficiency, lower 
fuel costs, and tighter heat control year after year. 
Maintain their insulating efficiency in spite of tem- 
perature changes, and other normal! operating 
conditions. 


Write to us today for a free brochure which shows 
how you can cut heating costs. 


For temperatures up to 1900°F., use “K&M” Hy-Temp Com- 
bination—diatomaceous ssilica overlaid with “K&M” 
“‘Featherweight”’ 85°, Magnesia. Staggered joints prevent 
heat loss through expansion-caused openings. 
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For temperatures up to1350°F., use "K&M” Kaytherm—hydrous 
calcium silicate bonded with asbestos fibers. Important for 
power and petroleum applications 

For temperatures up to 600°F., use “K&M” “Featherweight” 
85° Magnesia—a basic carbonate of magnesia mixed with 


asbestos fibers. 


KEASBEY & MATTISON 


COMPANY + AMBLER + PENNSYLVANIA 





Contractor: Conway Mechanical Constructors, inc., Philadelphia, Pa 


National Pipe Distributor: The Henry B. Pancoast Company Philadelphia, Pa. 


Over 20 miles of 
National Pipe — 


used in world's largest 
outdoor ice skating rink 


The recently constructed Boulevard Pools Ice Skating Rink, 
Philadelphia, Pennsylvania, used 108,000 feet of 114” butt-welded 
NATIONAL PIPE to ASTM A-53 in double random lengths. 

This steel pipe was installed to carry calcium chloride brine— 

the freezing medium for the rink. Nationai:Tube also supplied 
Boulevard Pools with 100 feet of 8” x .322” wall seamless pipe and 
770 feet of 10” x .365” wall seamless in single random lengths. 


This ice skating rink is the world’s largest outdoor ice skating rink. 
The area covered will be used for a dual purpose: in the winter 
as an ice skating rink, in the summer as a sand beach in 
connection with the swimming pool adjacent to it. 


Let National Tube supply the top-quality steel pipe you need for 

ice skating rinks, snow-melting and radiant-heating installations. 

USS NATIONAL PIPE will pay you back in outstanding service 

many times over for every dollar you spend for it. If you'd 

like further information or immediate assistance with your 

pipe problems, write to National Tube Division, United States Steel 

Corporation, 525 William Penn Place, Pittsburgh 30, Pennsylvania. 
USS and National are registered trademarks 


“The world's largest and most experienced manufacturer of tubular products” 


National Tube ; 
Division of United States Steel 
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{nother outstanding 


new building 


uses Clarage Fans 


Attractive both inside and out 
Is this newcomer to the Charlotte 
North Carolina skyline 

Concrete “curtain walls ive the 
exterior a distinctive beauty: Clay 
aut bans vive the teri) i ple isahit 
atmosphere 

Chosen tor the iy handlin is 
signment were ten Clarage Iype NH 
system fans and eieht Clarage Ready 
Unit ventilating sets Prompting this 
sclection Clarage’s recognized ibil 
ity to perform quietly, economically 
ae pre ndably 

Make sure your investment in ain 
handline and cConditionin equip 
mcnt sa profitable Corie Investigate 
thie quality line we manutlacture for 


buildings of all types, all siz 


Dependable equipment for making air your servant 
/ 1 | 


Kalamazoo, Michigan 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES . IN CANADA: Canada Fans, Ltd., 428 Richeli« t., Montreal 
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... for NEW Applications of M‘Donnell Products 


You would probably be surprised at the growing 
number of McDonnell controls being installed 
today for use with equipment such as expansion 
and compression tanks, stand-by pumps, cooling 
tower and chilled water circulating systems, 
higher temperature hot water heaters, etc. In 
most cases these are the standard McDonnell 
products you know so well. 


To bring you up-to-date on such applications, 
McDonnell has published a series of engineering 
reference sheets. The simple diagrams and brief 
explanations will make it easy for you to take a 
lot of out-of-the-ordinary jobs in stride. 

Write for your set of these ERS Sheets. They 
prove once more: If there’s water in it, put 
McDonnell on it! 


MSDONNELL & MILLER, Inc., 3500 N. Spaulding Avenue, Chicago 18, Illinois 


eee 


Please send me a set of your new Engineering Reference Sheets 


COMPANY NAME 
STREET ADDRESS 
CITY, ZONE & STATE 


BY = 
Mail to: McDonnell & Miller, Inc., 3500 N. Spaulding Ave., Chicago 18, III 





